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NEWALL’S PATENT LIGHTNING CONDUCTORS. 


accumulated since the time of Benjamin Frankin, proves conclusively that a Condcctor made 
of Copper, of nu SE size, is the best of.alf appliances. for the protéction of every deseription OF Muilding from the 
destructive effects of Laghtfing., — 


NEWALL & CO.'8 PATENT COPPER-ROPE LIGHTNING CONDUCTOR, 


‘ As applied to all kinds of Buildings an d Shipping in all parts, of the work! with unvary ing wuccess, is the 


Most reliable, most effective, and cheapest conauctet offered to the lie. 
It is simpie in iis application, no insulators beiag aime and it costs only ONE SHILLING per foot for the standard 
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RUPTURES.-By Royal Letters Patent. 


— 


WHITE'S MOC-MAIN LEVER TRUSS 
Is allowed b 5 upwards of five hundred 


Medical Men to be the most effective invention in the 
curative treatment of HERNIA. use of a steel 
spring, so hurtful in its effect, is here avoided, a soft 
bandage being worn round the body, Lee the 
requisite resistin wer 35 led € MOC- 
MAIN PAD end PATENT I L VER, Bose with ‘so 
much ease and closeness that it cannot be detected, 
and ay be worn during sleep. A descriptive Cir- 
cular'may bé had, and. the Truss (which cannot fail to 
fit) forwarded hy post, on the circumference of the 
body, two inches low. the hips, being setit to the 
Manufacturer, 


MER JOHN WHITH, 
298, PICCADILLY, W. 


Price of 2 single Truss, 16s., 218, 26s. 518, postage 
free: Double ‘Truss, 31s. 6d., 425., and 52s- 6d. postage free. An 
Umhilical Truss, 425. and 525. ‘éd, postage free. 

Post-office Orders to be made payable to JoHN de ec ree 
Offige, Piccadilly. 


NEW PLTENT 


ELASTIC STOCKINGS, KNEE-CAPS, &c. 


For Variéose Veins, and all cases of Weakness and Swelling of 
the Legs, Sprains, &e,. They aré porous, light in texture, and 
inexpensive; and are drawn.on hke.am ordinary stocking, Price 
from 4s..6d., 7s. 6d.,-104., to 165, each, postage free. 


CHEST. EXPANDING BRACES, FOR 
BOTH: SEXES. 


For Gentlemen they act 2s à substitute forthe ordinary braces. 
For Children they are invaluable, they prevent stooping. and 
reserve the Symmetry of Snes Chest. 
rices for Children : 5/6 7e and 16/6, Adults, x 
* JOHN WHITE, nufacturer, 228, Picea 
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HOW TO PURCHASE A PLOT OF LAND FOR 


FIVE SHILLINGS FER MONTH, 
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other 
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Depot, 
- 181, Walworth Road, London, SE, 


| AKHURST & Go. 


Supply every déscription of Batteries ‘complete. 
Porous Cells, Carbons, Zincs, and Fittings: at. trade 
prices. Galy anic, Photographic, and Chemical Ap- 
paratus, Electric Bells, &c., &c..on very advantageous 
terms.. Those having second-hand apparatus. for 
disposal should communicate with Messrs. Akhurst 
& Co., who will undertake the sale of such apparatus 
on commission, and will also advise in the Purchase, 
1 Sale, Exchange, or Hire of thé Samie. 

Chemicals for Electrical and Photographic: pur- 
poses cheaper than any other house in the trade. 
for complete list of Which imolose one Stamp. 


Acid, Sulphuric, 1d. tb. by Carbéÿ (sp. gt. x "Sso)-ad. ib. By 
Winch Quart. 
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_ Ditto, second quality, commercial, per ewt. 15s... 
A large reduction and special quotations for quantities in 
bulk. 
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TO INVENTORS. 


ESSRS. BREWER & JENSEN, British, Foreign, 
and Colonial Patent Agents, give prompt personal attention 


to all matters intrusted to them. Office for Patents, 33, Chancery 
Lane, W.C. Established 1844. 


PATENTS FOR INVENTIONS. 


OBERTSON, Broman, & Co. (established 50 
years) continue to obtain Patents for Inventions. Pamphlet, 


containing special advice, gratis or by post. 166, Fleet Street, 
London. | 


H. M. Capner, Manufacturer of Electrical- 


20, Northampton Square, Clerkenwell, E.C. 


(;REVILLE’S AUSTRALIAN TELEGRAM 


Company. London offices, 4, New Broad Street, City, E.C. 
(Corner of Aldermans’ Walk.) 

AUSTRALIAN OFFICES : 
Melbourne—Greville’s Exchange, Collins’ Street. 
Sydnev—Greville’s Commercial Room, George Street. 
Adelaide— South Australia. | 
Brisbane —Queensland. 

This Company receives and despatches messages for any part of 
Australia at the lowest rates. For particulars apply to the Managing 
Director, at the above address, 4, New Broad Street, London, E.C. 


ELEGRAMS.—The Oriental and American 


Telegram Company (Limited), 140, Leadtnhall Street, having 
from the rst December, 1876, taken over the business of Flamant’s 
North American Agency, are now prepared to receive and despatch 
Messages to NORTH AMERICA, South America, India. China, 
Australia, &c. Registered Clients effect a considerable saving 
through this Company. No charge made for Registration. (See 
Tariffs.) Messages for all parts are received at the Offices ofthe 
Company, 140, Leadenhall Street, E.C., and forwarded with the 
utmost despatch. Otto Rocus, Managing Director. 


BLOCK TFLEGRAPHS AND ELECTRIC 


INTERLOCKING SIGNALS. 
TYER & COMPANY 


Respectfully invite the attention of Railway Directors, Managers, 
and Engineers to their important improvements in ‘“‘ Block” 
Telegraphs, especially to their new system (Patent 1874, in con- 
junction with Messrs. SAXBY & FARMER), inspected and improved 

Fm TYLER, on behalf of the Board of Trade. Bythe use 
of this appliance, a signalman who receives a telegraphic indication 
of a line blocked from the signalman in advance, cannot possibly 
give a contrary signal upon the outside semaphore to the engine- 

ver. 

**Such is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 
advance upon the ordinary block system.”—7he Times. 

Office and Works—4, OLD STREET, GOSWELL Roap, LONDON. 


TELEGRAPH INSTRUMENT CASES. 


GEORGE BEECH, 


LINTON ST., PACKINGTON Sf., 
ISLINGTON, W., 


Continues to supply Railway and Telegraph Engineers with 
every description of Telegraph Instrument Cases, Single 
Needle, Block, Bell Switch, &c. The material and work- 
manship of first quality and guaranteed. | 


Terms Moderate for Cash. 


Galvanic and Philosophical Apparatus of every description — 


EDWIN BLAKEY & CO., 
SQUARE ROAD, HALIFAX, 


Manufacturers (wholesale and export only) of Telegraph 
Instruments, Colliery and Railway Signal Bells, House 
Bells, Indicators, and every kind of Philosophical 
Instrument. Our Patent Battery has constancy of 
Leclanché, higher electro-motive force and lower price. 
Medical Batteries of all kinds. Lists, three stamps. 


HENSON, 
MINERALOGIST, &c., 
142, Strand, London,  . 


HAS just received several specimens of the 

remarkable metallic substance which fell at Kilburn durin 
the thunderstorm of July sth. Also numerous choice specimens o 
the Orford Castle Crag Fossils. 


(GEO LOGY.—Elementary Collections, to illus- 


trate the new edition of Lyell’s ‘Students’ Elements of 
Geology,” and facilitate the important study of this science, cap 
be had at 2, 5, 10, 20, 50, to 1,000 guineas. Also single Specimens 
of Rocks, Minerals, Fossils, and recent Shells. Geological Maps, 
Hammers, all the recent publications, &c., of J. TENNANT, Miner- 
alogist to her Majesty, 149, Strand, London. 
Practical instruction is given in Geology and pag rome op À à‘ Pro- 
fessor TENNANT, F.R.G.S., at his residence, 149, Strand, W.C. 


Messrs. H. A. HARBOROW & H. SPAGNOLETTI, 


ELECTRIC TELEGRAPH ENGINEERS, 
CONTRACTORS AND MANUFACTURERS, 
4, Circus Street, Marylebone, W. 


Makers of Block Instruments, Single and Double Needle Instru- 
ments, Coils for same with Induced Needles, Lines constructed 
and maintained. Batteries of every description. Electric Bells, 
Indicators, Thief and Fire Alarms for private houses, banks, hotels, 
warehouses, &c., &c. Lightning Conductors. All kinds of Electrical 
Mining Apparatus. H. and H, S. draw attention to their Bells, &c. 
especially adapted for mines. Models made. Experiments carried 
out.—4, Circus Street, Marylebone, London, W 


TELEGRAPH CONTRACTORS (Home or 

Foreign) can be supplied with every description of Cabinet 
Work, at WM. M. FOXCROFT’S TELEGRAPH CASE MANU- 
FACTORY, 54, Compton STREET, CLERKENWELL, E.C. Single 
and Double Needle Instrument Cases, Disc Cases, Morse Boards, 
and Bell Cases always in Stock. Teak Cases for Station Clocks 
made to order. Tenders given. 


GEORGE BOOR & CO., 


Merchants and Chemical Agents, 


55, BISHOPSGATE STREET Without, 
AND 112, ARTILLERY LANE, CITY. 


Specialties : Phosphorus, Chlorate of Potash, Sulphate of Copper, 
Sal-Ammoniac, Acids of all kinds, Pyrotechnic Chemicals of every 
description. Quality—pure only, at the lowest cash prices. 


| 
‘ , 
| 
4 
| 
| 
| 
M 
mm 
| 
| 
! 


D: THE TELEGRAPHIC JOURNAL. 


MAGNETIC AND 
_ à 1, JAMES STREET, OLD STREET, 

CITY ROAD. 

2.8 Magneto-Electric Bell-Pull, dis- 
pensing with the use of Battery. 

2.8 Magneto and Electric Alpha- 

_ betical Dial Instrument. 

Z.’s Patent Morse Instrument to 

work without Battery. 


BENNETT'S BATTERY, with latest improve- 
ments, specially recommended on account of its 
simplicity, cheapness, and durability. 


All kinds of Electric Bells, Buttons, Indicating 
Tablets, with the latest Improvements. 
The above Instruments of the best make, 20 per 
cent, less than any other House, 


MANAGER, CONSULTING ELECTRICIAN, 
yE. D. BRIDGER. G. ZAN 


City Offices: 18, Bull and Pr Street, St. Martin’s-le- 
rand, E£.C. 
Liberal Discount to the Trade. 


GRAPH COMPANY, LIMITED. | 


HEAD OFFICES, 17 AND 18, CORNHILL, LONDON, E.C, 


This Company is establishing call stations throughout the metropolis and suburbs for working its 


| TELEGRAPHIC CALL SYSTEM, 
by the aid of which subscribers may be enabled at any hour of the 


DAY OR NIGHT 


TO CALL A 


MESSENGER, CAB, OR POLICEMAN, 


AND GIVE THE 


ALARM OF FIRE. 


Other ‘‘ Calls” indicating the wants of a private house, chambers, office, or place of business may be arranged for, al! 
being made in a uniform manner by the pressure of a button on a small automatic instrument conveniently placed, and 
telegraphically connected with the nearest ‘‘ Call Station,’’ which in no case will be distant from the subscriber more than 
a quarter of a mile ; these instruments occupy but a few inchesof space, are not liable to get out of order, require no local 
batteries or winding up; and no knowledge whatever of telegraphy to work them. 


CALL STATIONS, 


with a permanent staff of operators and messengers, will be established wherever required. A policeman will be found 
there, and an expert with a hand-pump or extincteur ready to act on the first alarm of fire, and each station will be in 
telegraphic communication with the nearest 


POLICE AND FIRE BRIGADE STATIONS, 
thus enhancing the public value of the system by the increased security which will be rendered to life and property. 


TERMS FOR A SINGLE INSTRUMENT : Day and Night Service, 5 Guineas per annum. Extra Instruments at a reduction, 


Instruments placed and connected with the nearest Call Station, and kept in working order free of charge to subscribers. 
Messengers, when employed, Sixpence to Eightpence per hour. 
Automatic Fire and Burglar Alarms fitted in conjunction with the Call System. 
For further particulars apply to the SECRETARY at the above address. 


ELECTRICAL AND GALVANIC APPARATUS. 


EVERY DESCRIPTION OF CHEMICAL AND SCIENTIFIC APPARATUS & CHEMICALS. 
M. JACKSON & Co., 
MANUFACTURERS & IMPORTERS TO THE TRADE. | 


Price List, with Illustrations and Terms, will be sent Post Free 
on application. (Enclose Business Card.) 


65. BARBICAN, LONDON. 
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ELECTRO-MAGNETIC QUACKERY, 


Ix this last quarter of the nineteenth century we 
are accustomed, and with good reason, to believe 
the reign of superstition at an end. It is true that 
the Astronomer-Royal still receives an occasional 
communication from some love-lorn maidservant, 
asking him the lowest ‘“ figure” at which he can 
work the stars in her behalf, or from some alarmed 
countryman begging him to arrange the spheres 
into a conjunction favourable to his cows’ disorder ; 
but such exceptional cases are very rare, even 
amongst the most illiterate classes of England, and 
other civilised countries. The business of the 
witch has become extinct, and fortune-telling is 
punished by imprisonment. Supernaturalism has 
given place to Science, and the spells of magic to 
the Reign of Law. But although the witch no 
longer exists, and the fottune-teller is dragged to 
jail, the crop of charlatans who prey upon the 
ignorant and credulous is not thereby diminished. 
The snake is scotched, but not killed; and the 
ancient Necromancy comes forth in a bran new skin 
as Quackery. In the very name of true science 
itself the old frauds are perpetrated, and it is this 


fact which renders quackery even more detestable 


than witchcraft. In the good old times of down- 
right witchery, no man might say there was not 
something “o’er true” in it; but the thorough- 
going quack knows that his remedy is a deliberate 
deceit, hidden under the guise of truth. 

From their marvellous results and occult effects, 
Electricity and Magnetism are marked out as the 
instruments of the quack. We are, of course, far 
from wishing to imply that electricity has not proved 
itself a serviceable agent in medicine and surgery, 
and that there are not further triumphs in store for 
itas a healer. We wish here to deal, not with its 
legitimate practice by the faculty, but with open and 
manifest quackery. 

Of the hundreds of pamphlets and advertisements 


Circulated throughout the country to set forth the 


wonderful virtues of electric and magnetic curatives, 
on the “gentle current” principle, it is easy to 
recognise certain general features. They are usually 
headed by some striking motto, such as “Electricity 
is Life” (a statement, by the way, which practical 
electricians may be inclined to call in question in 


these dull times) ; and garnished -by bar magnets 


radiating “lines of force” in the most refreshing 
and stimulating manner, but in curves, which we 
need hardly say, were never drawn by Faraday. 
The various curative systems are distinguished by 
such names as “ Polymagnetica,” ‘“ Skeuasma,” 
“ Amynterion,” “Magnetine”—titles which at once 
satisfy the prevailing taste for classical terminology 
in new inventions, and lend a foreign air pleasing to 
the fancy, like the Circassian dress in which Mr- 
Maskelyne clothes his automaton “ Psycho,” or the 
Italian and Mexican pseudonyms frequently adopted 
by trapezists. These advertisements generally 
dwell on the “universally acknowledged benefits” 


arising from magnetic curatives, and the special 


points in favour of the system in question, not omit- 
ting to parade the fact that it is protected by 
Her Majesty’s Letters Patent. Anything specious 
in true science that will answer his purpose is 
pressed into the service of the quack. Quotâtions 
from the highest authorities are made to furnish 
falacious deductions; and well-known facts are 
cited in order ‘to be ascribed to erroneous causes. 
Even the name of Faraday is taken in vain, and 


made to give an appearance of sanction to these 


pretended remedies. Sometimes the author of a 
pamphlet rises with the glory of his theme, the 
“ Skeuasma” or the “ Amynterion,” into a true state 
of what Professor Clifford would call “Cosmic 
Emotion,” and blends poetry with his science. 
“ Electricity,” says one inspired writer, in treating 
of the “Magnetic Spine Band” and “Knee Cap,’ 
“electricity is the prime factor in chemical 
action, and in all atmospheric changes ; it influences 
the production and growth of plants, and is essential 
to the life of every living thing. Where, indeed, is 
this subtle and powerful, though invisible agent 


not at work? It pervades universal nature, and 


may be said to hold the Universe in its grasp. It 
unites one particle of matter to another, binds 


world to world, and system to system, . . . It 


deposits the precious metal in the veins of the rock, 
gives its beautiful symmetrical form to the crystal, 
and paints the flowers of the field ; and, while it 


awes us in the flashing lightning and crashing 


thunder, lights up the gentle Aurora Borealis in 
our winter evening sky.” 

We have before us as we write a tre of these 
pamphlets and advertisements. There is, for ex- 
ample, the “most marvellous half-crowns-worth in 
the world, the Electric Star” which is to be worn 
on the chest or ‘spine over one garment, “The 
warmth of the body will be sufficient to excite the 
current, which should not be felt or but very slightly. 
If, however, the current be too strong, it must be 
muffled with an extra thickness of flannel, which 
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changes its action to a ‘quantity current’ (less 
intensity)” This benificent star is to be obtained 
at the railway stations. The magnetic system 
of cure, of which there are several varieties before 
us, are all based on the simple fact of carrying a 
magnet on the person. These magnets are made 
up into belts, spine bands, gloves, necklets, &c., &c., 
for local application to the affected part. They are 
an almost infallible remedy for the whole gamut of 
human ailments from Teething and Whooping 
Cough to Gout and Paralysis. The physical cause 
of the curative powers of magnetism is not far to 
seek. We are told in one of these pamphlets that 
“it is one of the most clearly demonstrated truths 
of Science that Magnetism is one of the forms of 
Electricity ; and that Magnetism as easily and 
naturally becomes Electricity, when absorbed by 
the living forces of the human frame, as water be- 
comes vapour or steam by the absorption of heat. 

The human frame, moreover, absorbs magnetism 
_ when “brought into connection with it, as easily and 


naturally as the plant absorbs nourishment from the - 


soil in which it grows. * * * Magnetic currents 
entering the human frame, are absorbed by the 
blood which carries in it a large portion of Iron, 
and (in the arteries) also of Oxygen, both of them 
are highly magnetic. As they circulate in the 
body, therefore they answer the same purpose as 
the coils of wire in the Magneto-electric machine. 
They attract and absorb the magnetism. : The 
magnetism thus drawn by them into the blood, 
becomes an electric current in the blood increasing 
its vitality, and thus conveying fresh life and energy 
to every part of the frame.” A remedy like this 
which renovates the blood itself cannot fail to be 
very comprehensive in its efficacy. As an instance 
of the kind of infirmities to which it is applicable 
~ besides all the principal diseases, we give another 
. quotation. 


experienced will soon speak for the value of the 
remedy. Persons in good health, but exposed to 
infection, or constitutionally liable to forms of 
disease, could hardly fail to find themselves secured 
by wearing a Magnetic Belt or Spine Band, accom- 
_ panied. by the daily use of the Magnetic Friction 
Glove. So with others who would probably say 
they are in good health, but who are liable to 
depression of spirits. * * Few sufferers need dés- 
pair of obtaining relief.” 

The fictitious properties of these magnetic appli- 
ances are not without the support of many testi- 
monials some of which are from clergymen. If 
these published recommendations are authentic we 
can only wonder at the extraordinary power of 
faith as a healing agent. One “lady in delicate 


“Try a Magnetic Pad on a child that is 
restless and fretful during the night, and the relief 


health, who had repeatedly suffered from attacks of 
Gastric Fever, was led to rest occasionally during 
the day on a Magnetic Couch, without being aware 
of its magnetic properties. Three days after she said 
to the writer,—‘I feel much stronger during the 
last few days. I seem to have got new life into 
me.’” Here, however, our resort to “ faith” fails to 
explain the facts of the case, unless indeed the lady 
had a secret suspicion that there was some kind of 
special virtue in the new couch. Another cure is 
described as follows: “My son has worn one of 
your ‘Amynterion’ Belts for the last four years. 
The effect is vety striking. His disorder is Epilepsy 
and it is a very bad case. An improvement is seen 
in his condition at any time within half-an-hour 
after the belt being put on.” The following 
cases are of a less serious nature. Gentleman, 
a grateful subject of the “ Amynterion” system, 
writes, “I duly received the charming and most 
comfortable pair of (magnetic) Soles, and cold as 
my feet were before I commenced using them they 
have been warm since.” We are sure that all 
householders afflicted with the “domestic” difficulty 
will sympathise with the following heart felt 
utterances. “In the interests of suffering humanity 
I thank you for the Magnetic Appliance ‘ Amynte- 
rion.’ I recommended a ‘Pad’ to a servant at 
Croydon, whose elbow was so affected with Rheu- 
matism as to let things fall from her hand. She 
was cured at once.” Few will deny that the disease 
here remedied is both wide spread and of a most 
fatal character, and that it has hitherto defied all 
curative measures. In the “name of suffering 
humanity ” we rejoice that it has been overcome at 
last. | 

In one of the pamphlets attention is drawn to the 
“ Magnetic Pavement,” for the prevention and cure 
of disease in horses (we presume the magnetic 
power of this wonderful invention acting on the 
iron shoes of the horses would not be sufficient to 
fix them immovably in their stalls), oxen, sheep» 
&c. Surely the height of absurdity is here 
reached. | | 

The examples we have given will shew that it is 
no phantom we are attacking but a wide spread 
and flourishing system. While the fortune-teller, 
the public spiritualist, and the card sharper are 
dragged to justice, the plausible brood, who in this 
way delude the simple and the poor, are left at 
liberty and even protected in their evil practices by 
Her Majesty’s Patent Laws. Their day, however, 
is happily drawing to a close. A true education 
will remove the ignorance necessary to their sub- 
sistence. The next generation, we trust, will kill 
the snake outright, and bury it in that Limbo, to 


| which sooner or later, all Quackery must come. 
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REPORT OF THE TRINITY. HOUSE ON 
THE COMPARATIVE TRIALS OF 
ELECTRIC LIGHTS AT THE SOUTH 
FORELAND. | 

Tuis report, which has lately been published in 

the .form of a number of letters, contains most 

valuable statistics on the comparative cost and 
efficiency of various magneto-electric machines 

for the production of the electric light. . 

The object of the trials was the determination of 
the most economical and best form of machine for 
lighthouse illumination, with the view to its adoption 
at the Lizard and other lighthouses. 

The machines experimented on were the following: 

1.—Holmes machines, which had been already 
established for some years at the South Foreland. 

2.—Gramme’s machine. 

3.—Two Gramme’s machines coupled together. 

4.—Siemens’ large machine. 

5.—Siemens’ small machine. ( 

On these machines : Professor Tyndall, whose 
valuable services had been secured for the purpose 
of obtaining an opinion on the trials, reports (Nov. 
27th, 1877) :— 

“In the first place, the new machines sending 
their currents to the Low Lighthouse, were compared 
in succession with Holmes’ machine, which produced 
its light in the High Lighthouse. Subsequently the 
new machines were pitted in pairs against each 
other—one of the two being in the High and the 
other in the Low Lighthouse. Care was taken in 
each instance to reverse their positions. Thus, 
whenever. Siemens below was compared with 
Gramme above, the observation was immediatel 
followed by a comparison of Siemens above with 
Gramme below, and so of the others. All 
irregularities arising from differences in the 


« apparatus employed above and below were thus 


eliminated. | 
“Briefly expressed, the following are the results 
of our observations on the nights of the 21st and 
22nd of November : | 
“1.—The new machines mark a greatadvance, both 
in economy and power, as regards the application of 


the electric light to lighthouse purposes. 


“Thus, the machine of Holmes, which reflects 
great credit upon its maker, was found practically 
equalled by a single machine of Gramme, of con- 
siderably less volume, and considerably smaller cost. 

“ This discrepancy as to cost and volume was still 
greater in the case of the small Siemens machine, 
which yielded a light sensibly equal to that of 
Holmes. I am not sure that this equality exists in 


- allazimuths ; for it was only towards the end of the 


observations that I learned that directions had been 
given to place the carbons of Gramme and Siemens 
‘in their best position.’ The size and expense of 
the small Siemens machine are only fractions of 
those of Gramme, while the size and expense of 
Gramme are only fractions of those of Holmes. I 
was verbally informed by Mr. Douglass that the 
relative cost of the small Siemens and the Holmes 
is as one to ten, the price of the former being 
£73, while the price of the latter is £750. 
‘“2.—The comparative merit of the single Gramme 
and the small Siemens is indicated in the foregoing 
pres They are sensibly equal to each other, 
th of them producing an exceedingly fine light. 


“I was particularly impressed by the performance 
of the small machine of Siemens. Its power, in 
relation to its size, is surprising. 

“3.—The large machine of Siemens, however, 
greatly transcends both his small machine and the 
single machine of Gramme. The Elder Brethren 
may accept, as closely approximating to the truth, 
the statement that the large machine of Siemens is 
sensibly equal to the two Gramme’s machines coupled 
together. 

“The light from the large Siemens, as also that 
from the two coupled Grammes, is of extraordinary — 
splendour. | 

“In point of cost, however, the advantage rests 
with Siemens ; for, whereas the price of his large 
machine is £265, the price of the two Gramme’s 
machines, producing the same light, is, as Mr. 
Douglass informs me, £600. Mews. 

“The Gramme’s machines employed in these 
experiments were constructed in the workshops of 
Mr. Robert Sabine. The French constructors’ of 
these machines have, I believe, found it difficult to 
send the currents from two of them through the 
self-same lamp. This difficulty was. successfully 
overcome by Mr. Ross, the agent of Mr. Sabine at 
the South Foreland. The augmentation of light by 
the coupling together of the two Grammes was very 

reat. 

“If the union of two Siemens machines would 
produce an augmentation of the light similar to that 
obtained from the union of two Grammes, the 
employment of two such small machines would be 
extremely handy and economical. I learnt from 
Mr. Carl Siemens, that; so. far as he knew, no 
experiment had ever :been made with the two 
machines acting together. He promised, however, 
to clear up this point. 

“The heating of the coils by the induced currents 
is a point still to be determined, by subjecting the 
machines to long continued action. So far as. I can 
judge from the experiments at the South Foreland, 
the heat developed in Gramme’s machine is certain 
to be of no account, while in the machines of 
Siemens it is unlikely to be injurious. | 

“Combining either the large machine of Siemens, 
the two Gramme’s machines, or if practicable, the two 
small machines of Siemens, with one of the group- 
flashing dioptric apparatuses which have been 
recently devised by Dr. Hopkinson, a light tran- 
scending in wer and individuality all other 
lights now existing would probably obtained. 
Such a light would displace with enormous advantage 
to the mariner the two lights hitherto displayed at 
the Lizard. 

“In both Siemens’ and Gramme’s machines the 
induced currents are sent in a constant djrection. 
One of the carbons is always positive, the other 
always negative—not alternately negative and 
positive asin the machine of Holmes. The positive 
carbon is heated more intensely, and it wastes more 
rapidly than the negative one; its shape, moreover, 
is a point of some practical importance. From the 
positive to the negative carbon there is a transfer of 
particles which usually produces a crater-like hollow. 
in the positive carbon. The concave surface of this 
crater is the place of most vivid incandescence, 
and it is easy to see that the radiation from that 
surface, when the positive carbon is the higher one, 
as itis in the arrangement at the South Foreland, 
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would be directed to the earth. To obviate this 
inconvenience, the negative carbon is usually some- 
what displaced, so as to cause the most vivid 
incandescence to occur on one side of the positive 
carbon. The portion of space towards which this 
side is turned receives from it a greatly augmented 
radiation. 
on one side is withdrawn from the other, which 
would: be inadmissible if a whole circle had to be 
uniformly illuminated. In most cases, however, 
only a portion of the entire circle is required; and 
no disadvantage arises from the weakening of the 
landward radiation. 

“If no valid mechanical grounds oppose the 
alteration, it would, I think, be a decided advantage 
to make the lower carbon the positive one. Its 
upward radiation would be utilised by the. upper 
prisn?s to a far greater extent than its downward 
radiation is now utilised by the lower ones.” 


. The report of Mr. Douglass, the Engineer to the 
Trinity Board, dated April 23rd, 1877, which follows 
that of Professor Tyndall, gives very complete infor- 
mation concerning the trials. Mr. Douglass says :— 
“Referring to the comparative trials which have 
lately been made at the South Foreland, for the 
purpose of determining on the description of electric 
machines to be adopted at the Lizard, I beg to 
submit the following report. 

In November last there were submitted for trial 
by Messrs. Siemens Bros. two of their large and 
small Dynamo-Electric machines, Nos. 1 and 58. 
There were also submitted by the British Telegraph 
Works Company two of their Dynamo-Electric 
Gramme machines, both of the same size, right and 
left handed, Nos. 1 and 2. 

“These machines were all erected in the engine- 
room at the South Foreland, with the aid of an 
assistant from each firm, and tested by me on the 
21st of November last, Messrs Siemens Bros. being 
represented on the occasion by MT. Risch and Mr. 
Ebel, and the British Telegraph Works Company 
by Mr. Ross, and arrangements were made for 
exhibiting the lights in the lantern of each light- 
house, after sunset, in accordance with a programme 
which had been previously arranged by Dr. Tyndall. 
Two series of observations were to be carried out 
from 8 to 11 p.m. Each series was pursued in the 
following order : 

HIGH LIGHTHOUSE. LOW LIGHTHOUSE, 
1. Holmes M E. Mach. (7% comparison with) Siemens No. 1 Mach. 


2. Ditto ditto - Ditto No.2 ,, 
3. = Mach. 
itto itto. 
5. Gramme ss Siemens No. 1 Mach. 
6. Siemens No. 1 és Gramme. 1 
7. Gramme À i Siemens No. 2. 
8. Siemens No. 2 as Gramme. 


“Each comparison lasted ten minutes, the result 
being recorded in figures relatively to the light from 
the High Tower, which in every case was taken as 
five. The observations were made afloat from the 
“Galatea,” by a Committee consisting of the 
Deputy-Master, Captains Drew, Atkins, and Ladds, 
en by Dr. Tyndall, Mr. Edwards, and 
myself. 

“From the preliminary trials made with the new 
machines, the No. 58, or smaller sized machine of 
Messrs. Siemens Bros., appeared to be a more 
suitable one for lighthouse work, if used in combi- 
nation with a duplicate machine during states of 


But the radiant power thus coneentrated | 


the atmosphere unfavourable for the transmission 
of light, than their No.1 machine. Messrs. Siemens 
Bros. were therefore requested to furnish a second 
small sized machine for the trials. 

“For the photometric measurement of the light 
the flame of the Trinity House six-wick lamp, when 
consuming colza oil, was adopted as the standard. 
This lamp was placed at a distance of 100 feet from 
the electric lamp, and the measurements were taken 
by a Bunsen photometer. The six-wick lamp was 
maintained, as nearly as practicable, at its intensity 
of 722 standard candles, and this intensity was 
checked from time to time by candle measurements 
taken with a separate Sugg photometer. 

‘With reference to the method adopted for deter- 
mining on a mean value of the electric light for 
lighthouse illumination, a brief description would 
here appear to be necessary. With the magneto- 
electric mathines in use at the South Foreland and 
Souter Point the currents are alternating, and the 
points of the upper and lower carbons are consumed 
at an equal rate ; moreover, they both partake of 
the same pointed form as shown by fig. 1. The 
form of these carbon points is very favourable for 
utilising a maximum vertical angle of the light ; and 
horizontally the light is sent nearly equally in every 
direction, which, for lighthouse purposes, is not always 
required, as it more frequently happens that the 
sector of sea surface to be illuminated does not 
exceed 180 degrees. In these cases the rear light is 
either wasted, or utilised, as far as practicable, by 
cer auxiliary optical apparatus. With the 

ynamo-Electric machines of Gramme and Siemens, 
the current is continuously in one direction, viz., 
through the top carbon to the bottom one. The 
top carbon is thus consumed at a greater rate than 
the bottom one, and acrater is formed in the top 
carbon, as shown by ng. 2. It will thus be seen 
that a portion of the light is prevented from being 
fully utilised in the extreme upper prisms of a 
dioptric apparatus by the edge a 4 of thecrater. In 
order to avoid this loss, and obtain the maximum 
of light from the carbon they are usually so placed 
in the lamp that the axis of the bottom carbon is 
nearly in the same vertical plane as the front of the 
top carbon, as shown by fig. 3. This arrangement 
has the effect of sending a condensed beam of light 
of maximum intensity in one direction, and more- 
over the light is much steadier than with any other 
arrangement of the carbon points, in consequence 
of the current through the upper carbon being held 
steadily at the front edge a. I have found with this 
arrangement of the carbons, and assuming the 
intensity of the light with the carbons having their 
axis in the same vertical line to be represented by 
100, the intensity of the light in four directions in 
azimuth, say, E. W. N. and S., will be nearly as 
shown by fig. 4, viz. : 


East or Front Intensity as .... 287 to 100 
North or Side  ditto 200 
South or Side  ditto 
West or Back  ditto 100 
: 557 + 4 — 

Mean intensity as ... 139 to 100 


“Tam of opinion that a mean of the front and 
side intensities may be fairly taken as representing 
the value of light for lighthouse illumination, thus— 
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East or Front intensity as ... 287 to 100 
North or Side  ditto ooo 110 , 100 
South or Side  ditto 

Mean intensity of ... 173 to 100 


“We have thus for lighthouse illumination a 
mean intensity 73 per cent. greater than with the 
carbons having their axis in the same vertical line. 

“T am of opinion that this mean intensity fairl 
represents the value of the electric light for light- 
house illumination from carbons with continuous 
currents as compared with the light from the same 

__ carbons, through which are sent alternating currents. 

| “In measuring the candle power of the light 
roduced by each machine, I have given the mean 
-intensity obtained in the direction of the photometer, 
the carbons in lamp working with the Holmes and 
Alliance machines being always arranged with their 
axis in the same vertical line, and the carbons in the 
lamp working with the Gramme and Siemens 
machines being always arranged with the front edge 


Fig. 2. 


Fig. ; 


= 


of the top carbon nearly on the centre of the 
bottom carbon ; therefore, in comparing the lights 
produced by these machines with those produced 
by the Holmes and Alliance machines, a reduction 
should be made in the proportion of 287 to 173, or 
as 130 to 60°3. 

“18th Fanuary.—On this day measurements were 
taken of the light from the following machines, viz : 
1 Holmes, 2 Holmes, the experimental Magneto- 
Electric machine of the Alliance Company, I 
Gramme, and 2 Grammes. 3 


light light. 

Standard Standard 

: Candles. Candles, 
1 Holmes M.-E. machine... 1,494 1,494 
2 Ditto ditto 2,721 
1 Alliance ditto 1,953 
1 Gramme machine ia 3,215 
2 Ditto eco * 9,120 5,501 


“19/4 Fanuary.—Measurements were taken of the 


light produced by the Siemens No. 1 and No. 58 


machines. The light produced by the latter 
machine was tested against the light produced by 
the Gramme machine, and the light produced by 
«one Holmes machine against that produced by No. 
58 Siemens machines, the lamps being 100 feet 


apart. The results were as follows :— 
Mean condensed Mean diffused 
light. light. 
‘Standard Standard 
| Candles. Candles. 
No. 1 Siemens Machine... 14,573 8,784 
No. 2 ditto … 5,920 3,568 


“With 1 Gramme versus No. 58 Siemens, the 
relative intensity was found to be as 100 to 100°6. 
With 1 Holmes versus No. 58 Siemens, the relative 
intensity was found to be as 100 to 384. 

“The relative intensities of the light produced by 
the machines tried were as follows, viz. : — 


1 Gramme versus No. 58 Siemens as 100 to 116 
1 Holmes ,, No. 1 Siemens as 100 to 557 
£ : où » Grammes as 100 to 663 


“25th Fanuary.—Comparative trials were made 
of the two small machines of Messrs. Siemens, 
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numbered respectively 58 and 68, when the intensity 


of the light was found to be as 100 for 58 to 1095 


for 68, being 9°5 per cent. in favour of the latter 
machine. | 
“27th Fanuary.—Experiments were made with one 
of the Gramme machines, for the purpose of deter- 
mining the relative intensity of the diffused beam 
of light from the carbons placed in the lamp, with 
their axes in the same vertical line and the con- 
densed beam of maximum intensity in one direction. 


The relative intensity was found to be as Ioo for 


the diffused beam, to 291 for the condensed beam. : 

“On the 214 February it was found that the 
Gramme and Siemens machines had worked fairly 
for the five nights they had been running. 

‘“ On the 7th night, after running nearly 14 hours, 
the Siemens machine had to be stopped and sub- 
stituted by one of the Holmes machines, the 
commutator brushes having burned out, and the tem- 
perature ofthe coils seriously increased in consequence 
of the current not leaving the machine properly. 


This might have been avoided had spare commutator 
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plates and brushes been supplied with these 
machines. The Gramme machines are provided 
with two commutators, which are difficult to repair 
or renew, and the Siemens’ machines have only one 
commutator, the parts of which are inexpensive and 
easily repaired or renewed. At these commutators, 
wear and tear must occur, even in the hands of the 
most experienced attendant. In working the 
electric lamps with +-inch square top carbons and 
$-inch square bottom carbons which were found 


to give a maximum intensity of light, the Serrin 


lamps could not be maintained perfeetly in focus, 
owing to the consumption of the lower carbon 
being more rapid than the upper one. 

a8 Some experiments mere made this day, for the 
purpose of determining the loss of light incurred 
with each machine, viz. : the Holmes, Gramme, and 
Siemens, in transmitting the current from the 
machine in the engine-room to the electric lamp in 
each lantern, a distance of 694 feet for the High 
Lighthouse, and 592 feet for the Low Lighthouse. 
There are laid down for the service three insulated 
conducting cables, 2 small for a single Holmes 
machine, each consisting of seven copper wires, No. 


14 Birmingham wire gauge, and 1 large for use 


with two machines, consisting of 19 copper wires, 
No. 16 B. wire gauge. For the experiments it was 
necessary to couple the two small cables together, 
so as to send the current from the machine in the 
engine-room through both lighthouses to the lamp 
in the engine-room, the length of the conducting 
cable being thus about 1,286 feet. The loss of 
light in each case was found to be as follows, viz. :— 


Holmes machine... ... ... 29°8 per cent. 
Gramme ditto een eee eee 58°6 
Siemens ditto ... ... ... 80°4 


“The proportionate loss for the High Lighthouse, 
taking it in the ratio of the length of the cable, or 
as 1,286 to 684, is therefore nearly as follows, viz :— 


Holmes machine... ... ... 16°I per cent. 
Gramme ditto... ... ... 31°3 
Siemens ditto, No. 58 ... 43°4 ” 


“ For the Low Lighthouse the proportionate loss, 
taken in the ratio of the length of cable, or as 1,296 
to 592, is nearly as follows, viz :— 


Holmes machine ... .. + eee 13°7 per cent. 
Gramme ditto =... os. 27°0 
Siemens ditto, No. 58 ... 37°0 __,, 


“The aboye experiments were repeated with the 
Gramme machine, and the large conducting cable, 
the two small cables being coupled together as one, 
thus making two large cables 1,286 feet in length. 
The loss of light with this cable was found to be 46°3 
Pe ee being 12°3 per cent. less than with the small 
cable. | 

“T would here remark that the Holmes machines 
were specially constructed for this rather unusual 
case of the lights being required at the respective 
distances of 694 and 592 feet from the machines. I 
have been informed by Messrs. Siemens that for any 
given case of a similar nature they would have no 
difficulty in modifying the resistance of their 
machine so as to give a more satisfactory result. 

“On the 6th March the two small Siemens 
machines, Nos. 58 and 68 were tried, working 
singly, and also together in parallel circuit. The 
intensities were found to be as follows, viz -— 


»” 


| coupled together, over that 


No. 58 Siemens machine - 4,446 
For the two machines . 11,009 


Nos. 58 and 68 coupled together ... 13,179 


“There was thus shewn to be a superiority in the 
intensity of the light produced by the two machines 
roduced by the two 
machines when working singly, as 11009 to 13179, 
or as 100 to 119°7 being 19°7 per cent. more light 
with the two machines coupled together. 

“ Experiments were also made for determining the 
relative intensities of the diffused beam of light 
with the axis of the carbons in the same vertical 
line, and of the condensed beam of light with the 
axis of the bottom carbon nearly in the same 
vertical plane as the front edge of the top carbon ; 
also the intensities of the side and rear light. 
With the latter arrangement of the carbons, the 
intensities were as follow, viz.:— 


SIEMENS MACHINE, No. 68. 


Intensit 
standa 
à in Candles. 
1. Carbons with axis in same vertical 
line eee eee 2021I 


2. Axis of bottom carbon in same 
vertical plane as front edge of 
top carbon. Front Beam... 5804 

3. Same arrangement of carbons. 

Side Beam, 90” from No. 2 ... 2346 

4. Ditto Back Beam, 180” 


“th March. The intensity of the light produced by 
each machine was measured in the morning, after a 
night’s work, and found to' be as” follows, the 
commutators being somewhat burnt and dirty. 


Condensed Beam. 
Cand les. 


» 68 ditto die 


“Tt would appear from these measurements that 
the efficiency of the machines had not been impaired 
by the night's working. 

“ From this date to the 15th, the left hand Gramme 
machine worked fairly with occasional flashing at 
the commutators. | 

“From the 15th to 17th its performance was 
unsatisfactory ; the commutators could not be 
prevented from flashing, and on the morning of the 
18th the light was out for five minutes, when the 
second machine had to be started. | 

“On the night of the 18th, the left hand machine 
was again tried, but the commutators flashed so badly 
that the right hand machine had to be substituted 
at 8.40. 

“From this date the right hand machine worked 
fairly until the 2nd April, when it was with difficulty 
run throughout the night, the commutators being 
both much worn and requiring repair. 

“ The No. 68 Siemens machine worked well from 
the 7th March to the 7th April without any neces- 
sity for a stoppage. On the 11th March the com- 
mutator plates and brushes were adjusted ; on the 
19th the brushes were renewed ; on the 28th the 
commutator plates and brushes were again adjusted ; 
and on the 6th April, the commutator plates and 
brushes were renewed. | | 
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« At the termination of the trial on the 7th April, 
the Siemens machines were both in good working 
order. | | | 

“In the order of merit, the Siemens small size 
machine, No. 68, stands first. 

“This machine is found to produce more than 
twice the quantity of light per horse-power than 
either the Holmes or Alliance Machines, and about 
65 per cent. more light per horse-power than the 
Gramme machine.- It has the further merit of 
being very much lower in price, and much less in 
its dimensions and weight than either of the other 
machines. 

“It is found that a considerable falling off has 
occurred in the intensity of the light produced by 
the Holmes and Alliance machines since they were 
fixed at the South Foreland in 1872, owing to the 


loss of magnetism that has occurred in their steel | 


magnets. . The loss in magnetism is found to agree 
nearly with the loss in the intensity of the light, 
and is found to be about 22 per cent. in the Holmes 
machine, and about Io per cent. in the Alliance 
machine. | 

“With the Gramme and Siemens Dynamo- 
Electric machines no such falling off in their power 
can occur. | 

“Messrs. Siemens have submitted for trial with 
their machines a conducting cable of larger dimen- 
sions than the South Foreland cables, and of the 
length required between the engine-room and the 
High Lighthouse. Some experiments were made 
with it in connection with each machine. The cable 
was 1,400 feet in = ae and composed of 19 copper 
wires of No. 16 B.W. gauge well insulated. The 
cable was cut into two equal lengths of 700 feet 
each, and arranged into two coils in the engine 
room. The currents from the Nos. 58 and 68 
Siemens machines separately and collectively were 
sent through it to the Electric Lamp, which was 
also placed in the engine-room, and at a distance of 
100 feet from the 6-wick oil test lamp. The short 


current to the lamp was made through 22 feet of 
the small cable of Messrs: Siemens, composed of 7 
copper wires of No. 13 B.W. gauge. The loss of 
light with the machines was found to be as follows, 
VIZ, :— 

Percent. of the 


whole light. 
No. 58 Machine ... be 
No. 68 do. 23 


Nos. 58 and 68 coupled... sé 35 
“The experiment made on the 2nd February 
with the Siemens machine No. 58, shewed a loss of 
light of about 43°8 per cent. with the current:sent 
through 700 feet of the small lighthouse conducting 
cable. There would therefore appear. to be a 
reduction in this loss of 43°8 less 24 — 19°8 per 
cent., by adopting the larger cable. | | 
“On the following day tests were made in the 


, Same manner.with the Siemens large cable, the 


Alliance machine, 1 Holmes; and 2 Holmes machines. 
The loss of light in each case was ‘found to be as 
follows, viz. :— | 
Alliance Machine 
‘ 1 Holmes do. eee 
“Tt would therefore appear that this cable is not 
so well adapted for use with these machines as with 
the Siemens machine. These results would pro- 
bably have been somewhat different had the con- 
qu cables been stretched out in two straight 
ines. 
“The Gramme machines of Messrs. Sautter and 


69°I per cent. 


Co. do not appear to be superior in efficiency to the | 


Siemens machines, while they are more complicated 
in construction, and their cost is higher.” 


Mr. Douglass, as the result of the experiments, 
rcommends the adoption of the Siemens’ machine 


_ at the Lizard. 


“The cost, dimensions, wei ght, horse-power 
absorbed, and light produced by the Dynamo- 
Electric machines, are shewn by the following table: 


Light produced |Light produced 
NAMES Revitns- Standard Candles Standard Candles! size or | 
COST. WEIGHTS. | Power | per | 
OF MACHINES. | abord Minste Cn dasa used CARBONS.| 
£ | Ft. In. | Fe. In.| Ft. In. |tns. cwt. qr. Ibs. ‘ 
Homes … 550141114 4/5 2] 211 1 71 32 | -400 | 1523 | 1523 | 476 | 476 | x 6 
ALLIANCE 494 | 4 414 6|410]116 1 21) 36 | 400 | 1953 | 1953 | 543 | 543|3"x3 | 5 
GRAMME TIC tit 420 | 6663 | 4016 | 1257 | 758 | 2" x 4” | 4 
(No. 1) "1 " 
GRAMME ... 320|2 712 714 1181 § 2 o| 5°74) 420 | 6663 | 4016 | 1257 | 758 | 3 *F | 4 
SIEMENS ... 26513 912 2|0o11 218]! 98 | 480 |14818 | 8932 | 1512 | O11 3 
SIEMENS... | 10012 212 §|910/0 3 3 0] 35 850 | 5539 | 3339 | 1582 | 954 | à x 2 
(Small, No. 58) | 
IEMENS … ...| 10012 2/2 §|O010|/0 3 3 0}! 33 | . 850 | 6864 | 4138 |.2080 | 1254 | }" x + I 
(Small, No. 68) | | 
2 Hommes 1110 [91014 415 2/5 2 2:14] 65 | 400 | 2811 2811 | 432 | 432 — 
2 GRAMME ...| 64015 2,2 1|211 © o|105 420 |11306 | 6869 | 1085 | 654 +" x — 
2 SIEMENS Small] 200 | 4 412 5|910|0 7 2 0| 66 850 14134 | 8520 | 2142 | 1201 — 
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Professor Tyndall commenting on the report of 


Mr. Douglass, says :— 


~ “The impression which the Report makes upon 
me is that a laborious and important enquiry has 
been carried out in an extremely able and pains- 
taking fashion. The results furnish the Elder Bre- 
thren with most valuable data regarding the per- 
formance of magneto-electric machines. ~*~ 

“TI entirely concur in the recommendation of Mr. 
Douglass, that the small Siemens machine recentl 
tried at the South Foreland be adopted for the 
Lizard. From the first, I regarded the performance 
of this handy little instrument as wonderful. 

“It is simple in principle, and so moderate in 
cost, that a reserve of power can always be main- 
tained without much outlay. By coupling two such 
machines together a great augmentation of the 
light is, moreover, attainable.” 


In this report Mr. Sabine concurs. The remain- 
der of the report chiefly deals with the effect which 
the resistance of the conducting wires have upon 
the diminution of the light, and is not of particular 
interest, 


tion of a partial earth fault when the loop test cannot 
be employed. The well known method devised by 
M. Blavier (see Clark and Sabine’s Electrical Tables 
p. 47), which consists in making two tests of the 
resistance of the faulty line—the one when the dis- 
tant end of the line is insulated,-the other when it 
is pet to earth—has the very serious objection that 
unless the resistance and polarisation of the fault 
remain constant while the two tests are being per- 
formed no use can be made of the tests. Now apart 
from circumstances unconnected with the testing 
the resistance and polarisation of the fault are ex- 
tremely likely to + first because the current 
passing through the fault in the insulation test is 
much greater than in the conduction test, and this 
is especially the case when the fault is near the 
distant end of.the line, secondly because if an 
electromotive force exists in the fault, then tests wit 
reverse currents must be made both when finding 
the insulation and conduction resistances, and re- 
versing the current is almost certain to alter the 
= as well as the electromotive force of the 

ult. 

To overcome the objection to combining conduc- 
tion and insulation tests it has been proposed, when 


Fig.2- 


| 


Xz 
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A DUPLEX PARTIAL-EARTH TEST, 
By W, E. AYRTON anp JOHN PERRY, 
Professors in the Imperial College of Engineering, Tokei, Japan. 
ALL practical electricians are aware of the great 


_ difficulty experienced in determining the exact posi- 


| a second wire is available for speaking, but which is 


not sufficiently well insulated to be used in a loop 
test, to make successively insulation, or conduction, 
tests from the two ends of the line, and from each 
pair of tests to calculate the distance of the fault in 
the well known way (see Clark and Sabine’s Elec- 
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trical Table, p. 48). Messrs. Latimer Clark, Lumsden, 
and others, have also proposed methods, to be used, 
in this and similar tests, for depolarising the fault 
by reverse currents being applied in special ways 
(see Culley’s Practical Telegraphy, ps. 315-320). 
All these methods, however, have the objection 
that unless the resistance of the fault be nought two 
tests must be taken in succession, and these can only 
be made use of if the resistance and polarisation, or 
non-polarisation, of the fault remain quite constant 
during testing. 
_ Plans can of course be devised of overcoming 
these difficulties if instruments for measuring differ- 
ences of electric potential (electrometers, or con- 
densers combined with high resistance reflecting 
galvanometers) are available at the two ends of the 
line (see Clark and Sabine’s Electrical Tables, p. 50). 
But although such instruments exist in submarine 
cable stations they are never met with in land line 
telegraph offices: consequently some method of 
testing is desirable which requires the employment 
of only the ordinary galvanometers such as are com- 
monly used with Wheatstone’s bridges. 
‘ Two methods of simu/taneous testing at both ends 
of the line, with ordinary galvanometers only, have 
suggested themselves to us, by means of which the 
position of a partial earth fault can be accuratel 
determined. Of these plans the pee one is 
the better, and although simple has not, as far as we 
can learn, been hitherto published or employed. It 
has the two great advantages.that— | 


1. It is independent of changes of resistance of 
the fault. 

2. It is independent of any electromotive force in 
the fault. 


Firsr.—Connect two galvanometers and batteries 
to the faulty line, one set.at each end, as shown in 
fig. 1. One of these batteries has its copper pole to 
line, the other its copper pole to earth; this is for 
the purpose of sending as little current as possible 
through the fault so as not to alter its resistance or 
polarisation with too great rapidity. This precau- 
tion is desirable but not indispensable. Note the 
current on the galvanometer at each end at the 
moment when a signal is sent on a second line 
(which is workable but not sufficiently well insulated 
to be used in the loop test) or better adjust the con- 
trolling magnet of the galvanometer at each end so 
as to keep the needle at zero,* and at the moment a 
signal is given on the second line leave the magnet 
alone ; the latter method of keeping the needle at 
zero has the advantage that the galvanometer is then 
used-in its most sensitive state. 

SECOND.— Disconnect the galvanometers from the 
line and insert resistances 7 and 7’ as in fig. 2, so as 
to exactly reproduce the currents previously ob- 
tained, or so as to exactly bring the needles back to 
zero, the controlling magnets being left as they were 
the moment thé signal was sent on the second line. 
Attach one pole of a Latimer Clark’s constant cell 
(these are very cheaply made, and have an extremely 
constant electromotive force if they are not em- 
ployed in sending currents) to some point A,A’ of 
the resistance coils, and find another point B,B’ such 
that no current passes through the battery detector 


* This adjustment should be made by turning the magnetic field 


of force without producing much alteration in its strengt 


batteries, and X, Y, the currents flowin 


fixed times previously agreed u 


d,d' when it and the cell are connected with the 
points AB, A’B’ ; care being taken to send as few 
currents as possible through the constant cell during 
the agg Let the resistance AB, A’B’ be g,¢’ respec- 
tively. 

Let x, y be the resistances of the line from each 
end up to the fault, and / the resistance of the 
whole line, previously obtained by testing when no 
fault existed, then _ | 


as will now be proved. 

Let +, é be the electromotive forces of the 
through 
the two portions of the line, then by Kirchhoff’s 
second law we have from the first test made simul- 
taneously at the two ends of the line 

et 

The fault may have a resistance f, an electro- 
motive force hr and there may be a current F 
flowing through it, but the above equation contains 
none of these three unknown quantities. 

From the second test, we find by Ohm’s law, if 
E - the electromotive force of the Clark’s constant 
cell, | 


’ 


À 
+ + b 
E q 
K 
therefore climinating X, Y, ¢, e’ we have 
q 
But 
Or mm — 1) 
sad 
| 


When instruments for measuring differences of 
electric potential are not available, as for example 
in offices connected with cables under rivers, under 
straits, &c., then this method will be found of great 
value for determining the position of a partial-earth 
in a submarine cable, since if simultaneous readings, 
or adjustments of the galvanometers be made at 
n, and the results 
communicated afterwards by ship, no second cable 
is necessary. 


INFLUENCE OF LIGHT ON THE ELEC- 
TRIC STATE OF METALS. 


By taking two plates of the same metal immersed 
in a saline solution or in pure water and allowin; 

sunlight to fall upon one of them, Herr Hankel 
finds that a change takes place in the potential of 


y ws | 


_ plate, while the other remamed in darkness. 
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the plate on which the light falls. He appearsto 
have made his experiments by constructing a cell 
of the twosimilar plates, one beingcorked up within a 
porous pot in the cell, and the other simply im- 
mersed in the liquid. The whole cell was then 
enclosed in a blackened box with an aperture 
through which light could fall on the last me gd 
ny 
difference of potential between the two plates due 
to the action of the light would of course be easil 
measurable by means of an electrometer. Wit 
two plates of copper immersed in water, the 
plate on which pure sunlight fell became nega- 
tive. The action of coloured rays (produced 
by closing the aperture in the box by coloured 
glass) reached its maximum in the blue. When the 
copper became oxidised or covered with salts the 
plate, at first positive, became negative, and re- 
mained so even after the light was withdrawn. 
Polished copper in a solution of sulphate of copper 


was at first negative, then became feebly positive. 


Polished silver in water became negative when the 
light fell on it; lightly silvered platinum, positive ; 
latinized silver strongly positive ; tin, negative ; 
rass behaved like oxidised copper; amalgamated 
zinc in sulphate of zinc solution, strongly negative ; 
zinc, nearly neutral ; platinum feebly positive. The 
author. verifies the fact, already authenticated by 
experiments, that heat increases the electromotive 
force of the zinc-copper-water element ; but also 
states that it is diminished by light. 


Hotes, 


Dr. CorNELIUS Herz and Mr. Stephen D, Field, of 
San Francisco, the former President and the latter 
Electrician of the California Electrical Works, arrived 
in England by the Britannia, on the oth inst. They 
have come to investigate the progress made in Europe 
in telegraphic and electrical matters, and have brought 
with them some of the most valuable inventions recently 
introduced on the other side of the Atlantic. 


Messrs. SIEMENS are at present manufacturing a 
duplicate cable for the West India and Panama Com- 
pany, to be laid between Santiago de Cuba and 
Kingston, It is of gutta-percha, and will be taken out 
to Kingston in the sailing ship Cumberland, from which 
it will be transhipped into the company’s repairing ship 
Investigator, which will lay it in December. 


A LENGTH of spare cable, for the repair of the old 
gutta-percha cable of the Santiago and Cienfuegos 
(Cuba) section of the Cuba Submarine Telegraph Com- 
pany’s lines is now being manufactured at Silvertown, 
The cable will be repaired by Mr. G. Keith, the 
company’s electrician, by means of the Jnvestigator, 
which will be hired for the purpose after she has finished 
laying the Kingston-Santiago section. 


Tue. cable between Bahia and Rio de Janeiro is 


repaired, 


Tue telegraph lines beyond Buenos “Ayres are now 
restored, 


Tue Eastern Extension Telegraph Company have 
notified the restoration of their Singapore-Batavia 
cable, but also mentioned (Oct. 17) that, owing to the 
Penang-Singapore section working slowly, there is still 
some delay in telegrams exchanged with places beyond 
Penang. 


Apvices from Central America mention that Mr. 
Braam has made a contract with the Government of 
San Salvador to lay a cable to connect that republic 
with Panama, 


THE question of duplicating the line between 
Adelaide and Melbourne is, we believe, under discus- 
sion. 


A GREAT deal of damage has been done to telegraph 
lines by the destructive gale which swept the whole of 
Southern England, from Land’s End to Hull, on the 
night of Sunday, October 14th. In some places the 
posts were blown over, and in others the lines were 
broken down by falling trees, A mail train was stopped 
near Bridgewater by the engine getting entangled in 
the wreck of the telegraph wires, which had fallen 
across the track. At Haye Mill, near Slough, on the 
Great Western Railway, the up-distant ‘signal was 
blown down, and fell across both lines. The signals 
were, of course, both destroyed, and a down goods 
train dashed into the obstructino, carrying it along 
for some distance. The driver succeeded in stop- 
ping the train. Other casualties, such as wrecks, 
fallen timber, chimney stacks, and buildings, have been 
unusually numerous; but the loss of life has been 
remarkably small, owing, doubtless, to the storm 
having occurred overnight. The gale was predicted 
from America, but arrived four days behind time. 


In the early morning of Thursday, October 11th, a 
serious fire broke out in Inverary Castle, the family 
seat of the Duke of Argyle. A fisherman going to his 
boat in the dark observed flames issuing from the 
central tower of the building, and gave the alarm. The 
Princess Louise, the Marquis of Lorne, the duke, 
duchess, and rest of the family, were all in the mansion, 
but safely escaped, and, during the course of the day 
by the help of the neighbourhood, the fire was ex- 
tinguished, not, however, until a great many priceless 
relics had been consumed, and damage done to the 
amount of £20,000. The cause of the fire is as yet 
undetermined, but the Duke of Argyle maintains that 
it was due to lightning. About one o’clock in the 
morning he was, he says, aroused by a violent thunder- 
clap, causing a disturbance of the whole building as 
though it had been struck by the discharge. The 
portion of the building where the fire began is so totally 
ruined that it is hopeless to expect to discover the true 
cause, | | 


| | é 


à 
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SINGULARLY enough, on the. same night, the 
Colonsay Monument, in the island of Colonsay, on the 
West Coast of Scotland, was, it is said, destroyed by 
lightning. The monument, which is of red granite, 
was erected by the people of the island to the memory 
of the late Lord Colonsay, who was connected by 
marriage to the Argyle family. 


WE havelately seen some interesting trials of the articu- 
lating telephone through Dr. Muirhead’s artificial cable. 
It is well known that this artificial line offers the closest 
approximation to the electrical conditions of an actual 
cable that has been hitherto attained; in fact these 
conditions are practically realised in this-artificial line, 
and hence its success in submarine duplex working. 
Any mere distribution of separate: condensers along a 
resistancé circuit, as in Varley’s artificial line, is at best 
but a very crude approximation to an actual cable; but : 
in Muirhead’s artificial line capacity and resistance are 
mutually blended throughout in the same manner and 
to the same extent as in the actual cable, of which the 
artificial one is an imitation. The experiments in 
question were made through a length of artificial cable 
of the type of the Direct United States Cable. The 
artificial cable is so constructed that the capacity can 
be added to the circuit or taken away from it at will. 
When the capacity is taken off, the circuit is of course 
a mere resistance circuit and comparable to a length of 
land-line ; but when the capacity is put on, the circuit 
is otnivalent to a length of submarinecable, In speak. 
ing by telephone through a hundred miles of this 
artificial D, U. S. Cable, the words were comparatively 
loud and distinct ; in short, were the usual telephonic 
utterances, reminding one of the small voice of 


pigmies and other fabulous elves; but the instant the . 


capacity was put on, the voice lost both power and 
distinctness in a remarkable degree. It appeared only 
half as loud as before, and dull in tone, as if the elf had 
receded into the distance, or had caught a severe cold 
and been muffled up in thistledown. To use a homlier 
simile it was like speaking from under a blanket. 
With a hundred and fifty miles of the artificial cable, 
while the voice was apparently as strong as ever 
through the resistance circuit alone, it was completely 
silenced by putting on the capacity. One hundred and 
fifty miles must not be taken, however, as the lirait of 
the telephone’s power on submarine cables ; something 
depends on the quality ofthe telephone applied. But 
even with the best of those at present constructed, the 
extreme limit of articulation cannot be much beyond a 
hundred and fifty miles, and certainly under two 
hundred. Experiments have been made, we are told, 
at Glasgow University, through two hundred miles of 
Sir William Thomson’s artificial cable, with successful 
results ; but this cable is one of Varley’s “ test circuits,” 
combining condensers and resistance coils, and is by no 
means a close approximation to an actual cable, 
Theory points out, and experiment verifies the fact that 


if the voice is allowed to dwell on a note for a sufficient 


time to establish, despite induction, a regular 
succession of the electric waves in the cable, a faint 
sound will be audible. Thus, singing can be heard, 
indistinctly it is true, but still heard, through a greater 
length of cable, than talking. In articulation the 
changes of voice are so hurried that time is not given 
the cable to establish the regular series of waves 
necessary to reproduce sound, so nothing is heard at 
all, 


WE are glad to learn that the issue of the Journals 
of the Proceedings of the Society of Telegraph 
Engineers, which from various causes has been delayed, 
will be made immediately up to date. 


ANOTHER fact in connection with the telephone 
deserves record. The inductive disturbance from 
neighbouring wires at work, which Mr. Preece likened 
to the pattering of rain, and which has since been com- 
pared to the less poetical phenomenon of fat crackling 
in a frying-pan, has been successfully overcome. by a. 
plan of Dr. Muirhead’s. This consists in. coating the 
line wire with a thin insulator, and winding a thin 
conductor, such as tinfoil or copper strip, round the 
outside of the insulator. This strip is connected to 
earth, and acts as an induction screen for the line wire; 
but it need not be so closely applied as te cause any 
serious retardation in the line currents. 


Ancient LIGHTNING-RoDS.—Dr. Munke quotes a 
passage from the “Talmud,” written in the fourth or 
fifth century of our era, permitting the use of iron “as 
a protection from lightning and thunder.” Wiederman, 
in an editorial note, adds that the Egyptians seemed to 
have employed gilded masts “for warding off the bad : 
weather coming from heaven.” —Annalen des Es due 
und Chimie. 


- ALTENECK INDUCTION MACHINES.—In the Bayer Ind 
und Gew-blatt, Professor Weinhald concurs: in’ the 
testimony of the Russian experimenters in favour of 
the Hefner-Alteneck inductors, made by Siemens and 
Halske, Berlin. ‘He considers them as having the best 
form for powerful currents, and as giving the maximum 
currents at the minimum cost, with the minimum 
expenditure of power. 


* M. Usicin1, an Italian physicist, has devised a new 
form of gravity battery. The jar is shaped like a 
sand-glass, and the zinc plate. is seated in the upper 
half. The negative plate is of lead, and rests on the 
bottom of the jar. The solutions are similar to those 
of the gravity Daniell—su!phate of copper in the lower 
half of the jar and sulphate of zinc in the upper. Two 
hundred grammes of sulphate of copper serve for 
éighteen hours working of the cell. This battery has 
been adopted by the Italian Telegraph Company and 
also on the Italian Railways.- Its cost is 2°50 francs 
as compared with 3°25 francs for a Coens of ween 
power, 
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M. Marey by the help of a Deprez electro-magnetic 
signal, which is able to register over 600 successive 
electric currents per second, has found that the shock 
from a living torpedo is the result of a succession 
of currents which follow each other at intervals of 
from +; to x}, of a second, 


. Conpuctivity oF FLAMESs.—Herr Edmund Hoppe, 
by investigating the electric conductivity of flames, finds 
that in any particular kind of flame the conductivity 
increases with the temperature and with the quantity of 
burning gas. With different kinds of flamej the con- 
ductivity depends on the nature of the burning sub- 
stance; salts of -potash, soda, barium, strontium, 
lithium, thallium, and especially copper increase the 
conductivity of the hydrogen flame, He also finds that 
Ohm’s law applies to flames, 


- PROFESSOR GILBERT, of Cincinatti, has conceived the 
idea of employing the articulating telephone in con- 
nection with balloons, and was to have reduced the 
proposal to actual trial. If practicable, the plan may 
prove serviceable in warfare where balloons are used 
to reconnoitre the numbers and positions of the enemy, 


THE following expression of opinion on underground 
telegraphy appears in the Polytechnic Review: The under- 
ground system is free from other aggravations that the 
aerial line is subject to. It is not interrupted by the 
breaking of wires, or falling of poles, by accumulations 
of ice or sleet in winter ; and its freedom, at times of 
imperative necessity for safety of life and property from 
the violence of the mob, which late experience in our 
country has taught us to look upon as a serious 
calamity, is shown by the fact that in Paris, during the 
reign of the Commune, when almost every institution 
of public utility was sacrificed, the underground lines 
were not disturbed—“ out of sight, out of mind.’ 
We need say nothing here of the disfigurement of 
the highways and the streets of cities with posts, which 
no amount of ingenuity can make attractive; nor of 
the decoration of wires with the skeletons of what 
were once hoopskirts and kites, and with divers other 
things unsightly and unsayoury; nor of the obstruction 
they frequently make to the use of fire-escapes and 
ladders in cases of fires; nor of the occasional loss of 
life, where the sagging wire jerks the unsuspecting 
equestrian from horseback into eternity, or the rotten 
post (æguo pulsat pede) impartially knocks out the 
brains of whoever happens to be passing; nor of the 
ease with which wires may be cut and communications 
interrupted by bad men for villanous purposes. These 
things taken singly do not seem to be such very serious 
objections; but taken collectively, they seem to us 
to be enough to damn any system, when a substi- 
tute is at hand which is not only free of all these objec- 
ions, but is superior in every other essential respect. 
The chief objection to the underground system 
appears to us to reside in its first cost, which is con- 
siderably greater than that of the aerial system in 


vogue ; but this objection, we are convinced, will be 
far more than counterbalanced, where the line is 
properly laid, by the very trifling cost of its main. 
tenance, an item which makes a large figure in the 
annual expense account of overground lines. It is 
doubtless true that subterranean telegraphy was 
brought for a number of years into disrepute by the 
failure of many of the earlier experiments that were 
tried abroad, but it is also none the less true, that there 
are lines of underground telegraph at present in perfect 
working order that have been constantly operated for 
twenty-five years, and that the difficulties of insulating 
the wires so as to prevent the serious danger of local 
induction and the grounding of the line, and so as to 
last for years, difficulties which at first appeared quite 
beyond a practical solution, have been successfully 
obviated. These questions no longer enter into con- 
sideration on the continent of Europe; and whé® we 
add that the German Government passed a law some 
time since, that in future all the lines of the empire 
should be underground, we are not risking much in 
affirming that the underground system is un fait 
accompli ; to which affirmation we will add, without 
assuming to be a prophet, that it (or the cable on the 
ground) is to be the telegraphic system of the future, 


City Hotes. 


Old Broad Street, Oct. 30, 1877. 


Ir must be admitted that the report of the West India 
and Panama Company is encoura ing especially if, as it 
is urged, the returns are still, mile for mile, very much 
lower than those from any other system of submarine 
cables. Eight thousand two hundred and four pounds 
is a large increase in the half-yearly traffic receipts. 
Mr. Earle, the chairman, was candid enough to point 
out at the half-yearly meeting, the other day, that the 
first half of the year was always the better for their 
traffic ; and Mr. Abbott, for instance, will not be justified 
in predicting a glowing report at the end of December. 
The ordinary shareholders will, however, be well con- 
tent to get even one per cent. on their money. Anything 
is better than nothing, and small beginnings lead very 
often to satisfactory terminations, Mr. Earle’s speech 
throughout was really admirable, and might be taken 
as a model by some other chairmen of public companies 
we happen to know. He was not boastful—he was not 
too hopeful ; he merely put facts and figures before his 
audience, and let them judge for themselves how their 
property stands, Mr. Abbott, who could scarcely be 
expected to maintain silence when the affairs of the 
West India and Panama Company were under, discus- 
sion, suggested that the dividen s on the preference 
shares should be paid quarterly; but the chairman 
refused to be drawn. We rather wonder, on looking 
through the Revenue account, that no one asked how 
it was £338 18s. 7d. is charged under the head. of 
‘‘ general expenses.” What are general expenses ? 

A curious meeting was that, the other day, of the 
shareholders of the Western and Brazilian Telegraph 
Company. No resolutions were proposed, and no 
definite conclusions were therefore arrived at. It is 
true that Mr. Rawson entertained the meeting with a 
long and somewhat discursive speech on the position— 
past, present, and future—of the company. Mr, Raw- 


confess we do not, in spite of Mr: Rawson’s my 
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son contended that the course pursued by three of the 
directors in issuing a circular respecting the condition 
of the company deserved strong condemnation, and 
complained that obstacles had been thrown in his way 
in every effort he had made to improve matters. We 


views, exactly see how the Western and Brazilian Com- 
pany is to escape from its ‘‘ sea of troubles,” nor, desir- 
able as unanimity at the board may be, are we sanguine 
that unanimity would secure a dividend. It remains to 
be seen if any practical result follows Mr. Rawson’s 
oration. 

The half-yearly report of the Brazilian Submarine 
Telegraph Company has been published, and the meet- 
ing is being held while we go to press. The revenue 
from January to June amounted to 470,110 7s. 1d. 
(£68,565 of which were for messages, as against 
£67,996 for the corresponding half year in 1876, but a 
very gieat augmentation), -and the working expenses 
£11,084 18s. 2d., leaving a balance of £509,025 8s. 11d. 
When to this sum is added £23,402 10s. 7d., the un- 
divided profits to December 31st last, the total balance 
is increased to £82,427 19s. 6d., or deducting income 
tax, £81,706 14s. 0d. It is stated that a third interim 
dividend amounting to £16,250 has been distributed 
since the last accounts were presented, leaving the sum 
of £65.456 14s. od. for appropriation, A final dividend 
of 2s. 6d. per share, making a total dividend of five per 
cent. for the year is now recommended, the balance of 
£49,206 14s: od. to be divided thus:— £40,000 to the 
reserve fund, and the remainder carried forward. In 
perusing the revenue account, we observe that the 
amount expended during the half year in legal expenses 
was under £14—a satisfactory sign—while the main- 
tenance of land lines and electrical instruments cost 
4177 78. 6d. The latter item also is one which nobody 
is likely to grumble at, seeing that at the close of the 
report is appended the statement, ‘ The Company’s 
cables continue in good order.” On the whole, we con- 
gratulate the directors of the Brazilian Submarine 
Telegraph Company on the succinctness of their report 
as will as on the steady progress of the undertaking. 

If the statement of a New York paper can be relied 
upon, amalgamaticn, as applied to telegraph companies 
does not bring about perfect tranquility in-America any 
more than in England. Certain speculators, Jay Gould 
at their head, managed some time ago to bring about 
a consolidation of the Western Union Telegraph 
Company with the Atlantic and Pacific. There are now, 
our contemporary says, rumours of suits pending against 
the. Western Union, Atlantic, and Pacific consolidation, 
and it is likewise averred that Mr. Gould and his 
friends regret the amalgamation. Just so. Things 
have not turned out so well as the speculators imagined 
they would, and they are restless for another shuffle of 
the cards. We may see the shuffling process attempted 
this side the Atlantic presently, 

The half-yearly interest on the £100,000 seven per 
cent. debenture of the Companhia Telegraphica 
Platina Magiliera is now payable at Messrs. Robarts, 
Lubbock & Co.’s Bank, together with a dividend of four 
shillings per share on the share of the Company. 

It is stated that some serious frauds have been dis- 
covered on the Great Eastern Railway Company, but 
that the directors of the company prefer not to prose- 
cute the offenders. We, however, decline to believe the 
latter part of the statement. If the company has been 
robbed, the duty the directors owe to the shareholders 
leaves them no option in the matter, whoever the culprit 
or culprits may be. In fact, should it turn out that the 
directors have neglected their duty, it is to be hoped they 
may find themselves placed in a very awkward position, 

We were not remarkably surprised to learn that 


negotiations were in progress for the acquisition jointly 
by the Midland and Great Northern Companies of the 
Manchester, Sheffield, and Lincolnshire line. There is 
no doubt that the scheme is of considerable import- 
ance, not only in the railway market but to the public 
who use the Manchester and Sheffield line. Nor is 
that all. Should the sanction of Parliament be ulti- 
mately obtained to the scheme,—which some doubt— 
its ratification may be followed by another movement 
amounting to a virtual union of the Midland and Great : 
Northern Companies. However, it would be more than 
premature to discuss the pros and cons of such a 
stupendous amalgamation, the very suggestion of 
which is calculated to take away the breath of persons 
who object to amalgamation. We conclude that the 
managers of such successful companies as the Midland 
and Great Northern, are quite able to look after their 
own interests; but, so far as we are able to understand 
the terms on which the amalgamation is to be based, 
we are certain of one thing at least, namely, that the 
Manchester, Sheffield and Lincoln Company cannot 
suffer by the arrangement. The plain fact about that 
Company is that it has gradually been sinking into a 


‘slough of despond, and the deliverers have at length 


presented themselves. We notice that it is said that 
the proposal will meet with opposition from the North. 
Western and Great Eastern Companies, That of the 
former may prove awkward ; that of the latter, which 
was, of course, to be expected, a ere me be more 
easily overcome. Meanwhile, Sheffield shares are still 
buoyant enough to please even shareholders, 

The East London Railway Company seems to be in a 
bad way. We hope that when it aas raised money to pay 
its debts, it will recover itself, for the line is one of very 
considerable importance. At the recent meeting the 
chairman intimated that the principal creditor was the 
Brighton and South Coast Railway, who claimed a 
large amount, first for works whi@h had been done for 
the East London Company, and secondly, to quote the 
words of Mr. Hawes, “ for a variety of works for which 
they (the directors of the East London Company) had 
never given any authority, and of which they were 
utterly ignorant.” If Mr. Hawes can make good this 
statement, it will be the obvious duty of the East 
London Company to enter into litigation rather than 
pay the second portion of the Brighton Company’s 
claim. We were under the impression that the 
Brighton Company had been the means of saving the 
East London from utter failure; but that may bea 
delusion. Still, it appears almost absurd to waste time 
in complaining about the misdemeanours of the Brighton 
Company, unless something can be done to rouse the 
directors of that company to a sense of their duty. 
People who depart from an agreement can, we have an 
idea, be effectually reminded of their shortcomings. It 
would be more to the point if the directors of the 
East London Company set to work in an energetic 
manner to put their affairs in order, If “ very great 
privileges” have been given over to the Brignton 
Company, were not the East London board cognisant 
at the time of the gift? However, with the new 
capital, when they have it, the directors of the East 
London Company may be able, after all, to convert the 
property into a prosperous concern. | 

The South Eastern board-room is still a somewhat. 
uncomfortable place, and we do not envy the gentlemen 
who have to meet in it. Nor do we envy Mr. Shaw, 
who is one day sent by Sir Edward Watkin to Grimsby 
to assist in the return of his son to Parliament, and the 
next complimented in a letter in one of the daily news. 
papers by Mr. Fielden. Uneasy indeed sits the head 
which has to listen to two cliques of directors. Mr, 
Fielden’s letter, which the leading journal very properly © 
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refused to insert, is an intemperate and snobbish 
effusion. Although we have always thought Mr. Watkin 
was not blameless, he has the right to expect to be 
treated as a gentleman. We begin to think that the 
board would gain most by the retirement of Mr. 
Fielden, who has proved his utter unfitness for any 
post of dignity whatever. We are informed at the last 
moment that Sir Edward Watkin will not now consent 
to retain his seat under any circumstances. 


General Science Columns. 


[By adding these columns on ‘ General Science” to the Texr- 
GRAPHIC JOURNAL, we hope to increase its usefulness. Some of the 
discoveries and inventions we shall have to chronicle will be found 
to have a more or less direct bearipg on telegraphy, and others, 
although wholly unconnected with it, will perhaps be none the less 
interesting, especially to our numerous subscribers abroad whose 
other sources for such information may be scanty. The columns 
will contain the leading scientific advances which take place as time 
goes on. tlemen willing to contribute original articles to them 
are requested to communicate by letter with the ‘‘ Manager,” TELF- 
GRAPHIC JOURNAL, 10, Paternoster Row, E.C.] 


New Metuop oF PREPARING OxXYGEN.—M. Sylvester 
Zinno publishes a new method of obtaining oxygen 
even at.ordinary temperature. It consists in the 
mutual reaction of two oxygenated compounds formed. 
of several atoms of hydrogen, for instance, hypochlorate 
of lime and peroxide of barium, or permanganate of 
potash and peroxide of barium. If the two latter sub- 
stances are placed together in water, 200 cubic centi- 
metres of oxygen wil] be given off from every gramme 
of the mixed substances. This means of obtaining 
oxygen is simpler and will, eventually, no doubt, prove 
cheaper than that hitherto in general use, and will bean 
advantage to all who have occasion to use the oxy- 
hydrogen light. | 


ProFressoR NORDENSKJOLD’s explorations along the 
Siberian Coast have borne fruit in an incipient com- 
merce. Two German steamers have reached Siberia 
this year, and a sailing vessel made the passage from 
the Yenesei river to Norway. Captain Wiggins’ vessel, 
the Thames, grounded at the mouth of the Yenesei and 
had to be lightened by throwing part of the cargo over- 
board, including it is feared some of the collection of 
M. Seebohm, the naturalist, who was a passenger. 


Oxy-zirconium LiGHT.—Professor Draper, of Ame- 
rica, advocates the adoption of cylinders of zirconia 
for the oxy-hydrogen light, where the microscope is 
employed to throw objects on a screen for lecture 
demonstrations. For such a purpose the source of 
light should unite an extreme brilliancy with great 
steadiness, and should preserve a fixed position in the 
optical axis of the apparatus. Dr. Draper thinks that 
the oxy-zirconium light fulfils these requirements better 
than any other known light. It has the intrinsic and 
invariable brilliance, the fixity of position in the optical 
axis of the apparatus, required, and it does not vola- 
tilise under the heat employed. The condensing lenses 


remain free from deposit, and, after the light is once 


adjusted, the experimenter can carry on his demon. 
stration without the distraction of his attention, that is 
so troublesome with other lights, 


PorasH is so important an article of commerce that 
in addition to the yield of the mines of Strassfurth, it 
has been the custom hitherto to extract it from the 
washings of sheeps’ wool or from the sugar-cane liquor, 
from which the sugar is crystallised. Recently, how. 
ever, fresh borings were made, and a large area near 
Strassfurth found to be rich in deposits of various 
potash salts, 


TEMPERATURE OF FLAME.—M. Rossetti, an Italian 


experimenter, has found the flame of a mixture of 
two volumes of coal gas with three volumes of carbonic 
acid gas to give a maximum temperature of 1000° Fah, 
One volume of coal gas with two of carbonic acid gave 
a temperature of 860°. One volume of coal gas with 
three of carbonic acid gave 780%. Mixtures of coal 
gas and atmospheric air were found to decrease in tem. 
perature if the proportion of air exceeded what is 
necessary for combustion. 


An IMPROVED PARALLEL Ruter.—This ruler, of 
which we give an illustration, is the invention of Mr. 


A. B. Kempe, of the Inner Temple. The moving bar 


of the ruler is constrained to advance forward in a 
perfectly straight line, instead of diagonally, as in the 


ordinary form of ruler, Every draughtsman knows — 


the inconvenience experienced from this diagonal 
movement, an inconvenience which the roller form of 


\ 


| 


yy 


; 


| 


ruler was invented to remedy. This latter form, how- 
ever, is very liable to slip on the paper, unless guided 
by a very steady hand. Mr. Kempe’s ruler, inasmuch 
as it possesses neither of the defects mentioned, is a 
most useful invention, and is likely to come into 
extended use. Mr. Groves, of 89, Bolsover Street, is, 
we understand, the sole English manufacturer of the 
instrument. 


THE Tay Bridge, recently opened, is the longest in 
the world, It was begun six years ago by the North 
British Railway Company, in order to avoid the ferry. 
It spans the river Tay from the town of Dundee to the 
Fifeshire shore, at a place two miles wide. It consists 
of 84 spans, varying from 27 to 245 feet in length. 
The foundations are iron cylinders sunk into the mud 


of the river bed till the rock was reached beneath.’ 


These cylinders were filled inside with concrete. The 
piers of the bridge, which rests upon these cylinders, 
are of brick, or of cast-iron pillars braced with wrought 
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iron, The height of the highest girder, above high 
water level on the river, is 88 feet. The girders are of 
the lattice type, the cross girders being of rine, Two 
tubes, one for conveying water and the other for gas, 


cross the bridge from one shore to the other. The — 


trains are to run part of the way on the lower and part 
on the upper booms. Mr. Thomas Bouch, C.E., is the 
engineer. 


PRESERVING IRON FROM Rust.—We learn from the 
Bulletin du comite des forges de France, that Professor 
Barff has observed that a piece of iron exposed at a 
high temperature to the action of superheated steam 
becomes covered with a crust of magnetic oxide, whose 
thickness is determined by the degree of temperature and 
by the duration of theexposure. The particles of oxide 
acquire sufficient cohesion amongst themselves, and also 
adhere so firmly to the underlying metal that the sur- 
face thus modified resists the action of emery paper 
better than the iron itself. Further, this magnetic 
oxide is neither attacked by water nor by acid fumes. 
This discovery may permit the employment of. iron in 


many works from which it is now debarred by its ten- 
dency to rust. 


‘Tue following remarks are taken from Sir William 
Thomson’s report on the instruments of precision, 
research, &c., in electric and telegraphic apparatus at 
the Centennial Exhibition, Philadelphia, 1876 :—‘‘ No 
European nation has done better work in geodesy on a 
great scale than that of the United States Coast 
Survey. Not the least valuable result of the 
organisation arranged by Bache for the United States 
Coast Survey was the scientific training which it 
afforded to a large number of able men—naval and 
military officers and civilians, whence has sprung up in 
America a school of astronomy and astronomical 
mathematicians of whom any nation might well be 
justly proud. Another result, also of-great value, is 
the impulse which it gave to the construction of optical 
and other astronomical instruments, for which America 
has now become celebrated, and which I believe was 
well represented in the Centennial Exhibition. à 0 

‘The particular department assigned to me by my 
colleague judge of group 25 was electric and telegraphic 
apparatus, in which I had the privilege and benefit of 
being associated with Prof. Henry. The leading part 
early taken by Americans in electrical science and its 


* practical application, through the electro-magnetic dis- 


coveries of Henry, and their application to telegraphic 


signalling by Morse, has been worthily followed up by | 


the great development of telegraphy, and of other 
nseful applications of electricity, illustrated by a great 
variety of objects in this group of the exhibition. 
Looking not merely to the telegraphic group, but to 
practical applications of science generally in the United 
States’ departments of the exhibition, no one can fail 
to be struck with the great and successful activity in 


| the application of science to useful purposes in America, . 


_ of oxide of iron in it. 


“Thoroughly in harmony with this very valuable 
department of national energy was the exhibition, in 
the United States’ Government Buildings, of objects 
illustrating the efficiency of the Patent Office. Judged 


by its results in benefiting the public, both by stimulating 


inventors and by giving a perseveringly practical turn 
to their labours, the American patent law must be 
admitted to be most successful, and the benificence of 
its working was very amply illustrated throughout the 
American region of the exhibition, where, indeed, it 
seemed that every good thing deserving a patent was 
patented. I asked one inventor of a very good inven- 
tion, ‘Why do you not patent it in England?’ He 
answered, ‘The conditions in England are too 
onerous,’ meaning, no doubt, that the cost of a patent 


in England is too great, and the time for which. it is 


granted too short. It is not merely on account of the 
extreme injustice of such enormous tax upon inventors 
as is implied in the £175 of Government.stamp duties, 
charged according to our present law, that a diminution. 
to something nearer the American 35 dollars is urgently 
needed, England undoubtedly loses much of the 
benefits which might be had from the inventiveness of 
Englishmen through the want in English patent law of 


- encouragement and protection to inventors stretéis 2 


by capitalists,” | | > 


Cosmicat Dust.—For many years the attention of 
physicists has been directed to the fine mineral dust at, 
all times floating in the atmosphere, - At first it was 


supposed to be merely dust swept up from the earth's 
surface by the winds, or evolved by chimneys from 


chemical decompositions ; but it has now come to be 


regarded as a contribution to the earth from interstellar 
space, and to come from above rather than from below. 
In 1855, Brandes examined the dust found in rain-water 
at Salziiflen, in Germany, and found a preponderance 
Four years earlier, M. Barral, of 
the Paris Observatory, had found traces of iron also in 
rain-water, Ehrenberg first attributed these particles 
of iron to the fall of what he called cosmical dust. He 


analysed different specimens which had settled on ships’ 


in the Indian Ocean and the Mediterranean, thinking 
to prove them to be dust from the interior of Africa, 
but the colour and proportion of iron which he found 
in his specimens led him to abandon the theory of 
their African origin, and to broach the hypothesis of 
their descent from the upper regions of the atmosphere, 
M. Nordenskjold examined snow collected in a remote 


.part of Finland. and from Greenland and Spitzbergen, 


and found particles of magnetic iron, oxide of iron, 
nickel, and cobalt in it, Last year two independent 


inquirers collected dust from the tops of high buildings, . 


and found it to contain spherical particles of iron; and 


recently Mr. Young has found similar dust in the snows ° 
of Switzerland. From his researches, Mr. Young con- — 
cludes that iron exists in all the dust collected by time 


on church towers, &c.; that iron floating in the atmo. 


sphere is trapped in its fall by the snow, in which itis: | 
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always found; that its globular form indicates its 
having been raised to a high temperature, and that 
facts tend to prove its celestial origin. He also 
believes that it plays an important part in the physics 
of the globe, assisting to disperse light in the sky, and 
increasing the earth’s mass so as to afford an explana- 
tion, as M. Defour has shown, of the moon’s secular 
acceleration. It may also help to explain the luminous 
trains of meteors and the peculiar spectra of aurorae 
boreales. We may suggest that the luminous trains of 
meteors appear to explain the cosmical dust, for it 
seems probable that the dust is the débris of solid 
meteorites which have been fused and volatilised by 
the friction of their passage through the air. 


A Tree THAT Rains.—The Consul of the United 
States of Columbia, in the Department of Loreto, Peru, 
has recently called the attention of President Prado to 
a remarkable tree which exists in the forests adjoining 
the village of Moyobamba. This tree, known to the 
natives as Tamai-caspi (rain tree), is about 58 feet in 
height at full growth, and the diameter of its trunk is 
about 39 inches. It absorbs and condenses the mois- 
ture in the atmosphere with astonishing energy, and it 
is said that water constantly exudes from its trunk and 
falls like rain from its branches. So abundant is the 


water supply that the soil near by is turned into a 


marsh. The tree gives forth most water when the 
rivers are dry during the summer season, and when 
water generally is scarce. Its cultivation is proposed 
throughout the arid regions of Peru.— Scientific Ame- 
rican. 


A Sarety CANNON, designed for shooting an anchor 
from ships in distress, has been recently tried at Bremer- 
haven, A light rope, 2 400 feet in length, together 
with an anchor weighing 17 lbs., was shot from a cannon 
of s inches calibre, to a distance of 300 yards. The 
light rope enabled a stronger rope to be pulled on board 
the ship, so that the vessel itself or the crew could be 
pulled on shore. 


THERE are two valuable mercury ‘mines in Japan; 
but are not at present enterprisingly worked. The 
cinnabar occurs as local interpolations in the sand- 
stones of the coal-measures, filling up small seams and 
fissures in the rock, . 


Arctic Coat.—According to the examination of 
Mr. T. Wills, F.C.S., the coal found in Greenland near 
the winter quarters of H.M.S, Discovery during the late 
Arctic expedition is not a lignite, like other cretaceous 
or tertiary coal found in these northern latitudes, but 
in appearance and analysis cannot be distinguished 
from a bituminous coal of exceedingly good quality 
belonging to the true carboniferous period. Miocene 
plants, however, have been discovered in the strata 
underlying the coal, so that there can be little doubt 
that it is a miccene coal, although differing greatly 


from most spec:mens of such coal. It has a bright 
shiny appearance, looks pitchy in character, is very 
brittle, but possesses a slight clearage, having some. 
times a conchoidal fracture. When finely powdered 
it is brown in colour, which is the case with most 
bituminous coal; and here and there shews small par. 
ticles of iron pyrites. It is of very good quality, and 
of similar character to the coal from some. English 
coal-fields. It yields 65 per cent. of coke and a bulky 
white ash. It can be obtained by quarrying, and might 
be used as fuel by future Arctic expeditions. If on these 
expeditions ballooning should ever be resorted to as a 
means of exploration, this coal could be utilised in 
the manufacture of coal gas by a suitable portable 
apparatus, 


CLtMATE AND HeattH.—At the recent meeting of 
the Sanitary Congress at Leamington, Surgeon-Major 
De Chaumont read a paper which contained the follow. 
ing conclusions :—(1) With proper hygienic precautions 
there is hardly a place on the earth where man might 
not enjoy good health, and that where this is not found 
possible it is from the existence of malaria; (2) that, 
admitting this much, there are, however, stiil differences 
existing which render residence in certain climates 
more desirable than in others, as most conducing to the 
fullest health and vigour; (3) that the possibil:ty of 
acclimatisation has been greatly exaggerated, but there 


' still remains a residuum of truth in the idea; (4) that 


there is still a certain importance to be attached to the 
climate treatment of disease, although the particular 
factor or factors that produce the influence are still 
involved in much obscurity. 


A PRECIOUS limestone, said to be identical with the 
‘ancient yellow” marble of Italy, has been discovered 
at Tehachepa, Kern County, California. The stone is 
white, and streaked with amber-coloured veins. _ 


Correspondence. 


ELECTRICIAN.—A complete answer to your queries 
will be found in a paper by Mr. A. B. Kempe, 
“On the leakage in Sub-marine Cables,” in vol. X. 
of the Proceedings of the Society of Telegraph 
Engineers. To be obtained of Messrs. Spon & Co., 
Charing Cross, London. 


E. R. B.—We shall always be glad to give you, or 
any other learners who may seek information, every 
assistance in our power, and any communications or 
questions you like to send us will receive our careful 
attention. The difficulty which you point out, with 
reference to the multiplying power of shunts, is due 
to inexact calculation ; 4449==6-747 very nearly and 


not 6°740 ; the extra figure 7 makes all the difference, 
as you will find if you work out ots with this 
correct value given to S—[Epit. TELEGRAPHIC 
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A CONTRACT has been entered into with the GENERAL Post Orrice for the erection and continued 
extension, as required, of a GREENWICH MEAN TIME WIRE for LONDON, whereby in connection with 


the above Patent, any existing Clock, or Clocks, in Institutions, Offices, Private Residences, &c., can, at a 
SMALL INCLUSIVE CHARGE, be kept to UNVARYING TRUE TIME. 


This System is now in operation at the following eminent Institutions, Companies, and 
Private Firms. + à | 


GREAT EASTERN RAILWAY. 
BANK OF ENGLAND. 

STOCK EXCHANGE. 

WooL EXCHANGE, 
LLOYD'S. 


MEssrs. J. H. SCHRODER & Co. 
Hutu & Co. 
"A S. DEACON & Co. 
,, GEO. CURLING & Co. 
»  GELLATLY, HANKEY, & Co. | COMMERCIAL SALE RooMs. 


MESSsRs. HOARE & Co. 
i DAVIES & GORDON. 
‘3 OsMOND & Co. 
GENERAL STEAM NAVIGATION Co, 


MANSION HOUSE (JUSTICE ROOM). »  PICKFORD & Co. THE BALTIC SALES ROoMs. 
BANKERS’ CLEARING HOUSE. THE INDIA-RUBBER AND GUTTA | SHTP MASTERS’ ASSOCIATION. 
MESSRsS. BARCLAY, BEVAN, & Co. PERCHA Co. OXFORD AND CAMBRIDGE CLUB. 


ny BARNETT, HOARE, & Co. 
dé MARTIN & Co. 
sé SMITH, PAYNE, & Co. 


LONDON & COUNTY BANKING Co. GRAPH Co. 


NATIONAL LIFE ASSOCIATION. 
EASTERN TELEGRAPH Co. 
THE EASTERN EXTENSION TELE- | THE ‘‘ JERUSALEM.” 


WINDHAM CLUB. 
ARMY AND NAvy CLUB. 


THE ‘‘ JAMAICA.” 


HONG KONG AND SHANGHAI BANK- | THE BRAZILIAN SUBMARINE TELE- | ROYAL AQUARIUM, WESTMINSTER. 


ING CORPORATION. 
BANK OF NEW ZEALAND, 
City BANK. 

EAST AND WEST INDIA Dock Co. 
MESSRS. DALGETY, DuCRoz. & Co. 
oe GEO. BURNAND & Co. 

4 MORTON & Co. 


GRAPH Co. 


ANGLO-AMERICAN TELEGRAPH Co. 
TELEGRAPH CONSTRUCTION Co. 
INDO-EUROPEAN TELEGRAPH Co. 
MESSRS. SAEGAR, EVANS, & Co. DUCT. 
ma WHITBREAD & Co. 
se TRUMAN, HANBURY, & Co. 


DEVONSHIRE HOUSE HOTEL. 

HOLBORN VIADUCT HOTEL, SPIERS & 
POND’S. 

THE “IMPERIAL,” HOLBORN VIA- 


THE CASTLE AND FALCON HOTEL. 


‘The mechanism is of the simplest." — Zhe Times, 


January 15, 1877. 

‘* This system is now in successful operation in the Bank 
of England, Lloyd’s, the Stock Exchange, the Bankers’ 
Clearing House, and other institutions.”—7he. Globe, April 
12th, 1877. 

“ Any number of clocks, varying in size and calibre, can, 
upon receipt of one time signal, be simultaneously set to 
accord with each other in accurately denoting Greenwich 
mean time.” —Morning Advertiser, 13th January, 1877. 

‘* The mechanism is of the simplest kind ; it interferes in 


no way with the works of aclock, and can be applied to any 

timepiece in or out of doors.”"—7%e Echo, 15th Jan., 1877. 
‘‘ Messrs. B. & L. have put forward an effectual method : 

of sychronising all the clocks in a town or city, and so 


ensuring Greenwich mean time in Railway Termini, 
&c.""—South London Press, 16th March, 1877. 

‘* A simple dnd inexpensive apparatus, by which Messrs. 
B..& L., the well-known chronometer makers, of Cornhill, 
are now setting all London right, and saving the public 
money by saving their time.”— Zhe City Press, oth 
June, 1877. 


BARRAUD & LUNDS, 


41, Cornhill, London. 


Dhe London and General Company, 
LIMITED, 
PATENT CISTERN FILTERS CHARGED SOLELY WITH ANIMAL CHARCOAL, 


House Cisterns Fitted 
with a Cistern Filter. 


at Sandringham ; by 
at the London, St. George’s, Fever, and 


German Hospitals, and various Lunatic Asylums, 
Institutions, Breweries, &c. 


Pocket Filters 4s, 8d. & 6s. each. Household & Fancy Filters from 12s. 6d. 


' Requiring, when once fixed, no attention whatever, 


And Superior to all ‘others. Vide Préfessor Frankland’s Reports to the Registrar-General, 
aie 1866 : November, 1867 ; and May, 1870; the Lancet, January 12, 1867, and Testimonials 
from Dr. Hassall, September 23, 1863 ; Dr. Letheby, February 15, 1865, and December, 1872. 
Price £1 10s. and upwards. Portable Filters on this System £1 5s. to £3. 


i used Maj th , at Osborne; by H.R.H. the Prince of Wales, 
Dake Cambrid e, the elite of the Medical Profession, and 


«cc 

WATER-TESTING APPARATUS, FOR DETECTING THE IMPURITIES IN WATER, tos. 6d. and 21s. each. “* Danchell's 
Testing Apparatus, for Discovering the Presence of Impurities in Water, is a most convenient and portable one. —Vide Dyke on the 
iminary Duties of Health Officers. ; os ‘tative W | 

“This is a very handy case for the Study Table or the Carpet Bag. It contains the Chief Chemical Tests for Qualitative Water 


analysis, and will be found of use by medical and other men who may 


have occasion to ascertain in a y manner whether any of the 


more actual impurities are present or not in the water.”—Wzde the Medical Record, January 29, 1873. 


187, STRAND, W.C. (four doors from Somerset House), LONDON. 


Read—‘‘ Water : its Impurities and Purifications,” price, per post, 2d. 


~ THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW, 


Handsomely bound in cloth, gilt, Vols. I., II., III., and JV., now ready. Price ros. 6d. each. Nearly all the back numbers may be had 
through any Bookseller, or of the Publishers. Subscribers’ numbers bound in black-cloth, gilt, 2s. 6d. Binding Cases, 2s, 


HAUGHTON & CO. 10, PATERNOSTER ROW, E.C. 
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Tue stand of this Micro- \ 


scope presents a remarkably 


tube is fitted with a dia- 


phragm, which can be re 
steady form of tripod support. 


The body fitted with medium 


eye piece, and two excellent 


placed with any other acces- 
sory for illumination. The 


illuminator comprises a plane 
achromatic 1 inch and + inch | 


object - glasses of English 
construction, is mounted on 


and concave mirror, 2 inches 
in diameter, fitted with a 
a triangular bar, rte by whole packs in a polished 
a rack and pinion, fine ad- mahogany cabinet, measuring 
justment being effected by a 
separate motion. The stage 


:S fitted with a simple but 


10 by 8 by 6 inches. 


Price, £7. 


excellent form of movable Binocular, £2 4s. extra, 


slide plate, and a sub-stage 


ALABASTER & 
Scientific Instrument Makers to the Trade, 
44, GLOUCESTER STREET, QUEEN’S SQUARE, W.C. 


BRITISH ASSOCIATION MEETING AT PLYMOUTH, 1877. 


WAT URE 


Tue AUGUST PART, CONTAINING 


Verbatim Reports of the Speeches of the President, and the 
| Presidents of Sections, | 


MAY NOW BE HAD AT THE OFFICE. 
PRICE TWO SHILLINGS AND FOURPENCE,. 
OFFICE OF “NATURE”—29, BEDFORD STREET, STRAND, W.C. 


(i. desirous of having “THE TELEGRAPHIC JOURNAL” forwarded to them regularly can 
have it sent by filling up this form and returning it to the Publishers, 10, PATERNOSTER Row, Lonpon, E.C. 


Please supply “The Telegraphic Journal” for the year 187 , for which I inclose Post Office 
Order for 


Name 


Address 


Date 


P.O, Orders to be made ul to HAUGHTON & CO. at the Chief Office. 


Subscription: Post Free in Britain, nine shillings and fourpence ; to countries in Postal Union, ten shillings 
and fourpence. 
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“PHOTOGRAPHY 


(RAPID DRY PROCESS). : 
PREVIOUS KNOWLEDGE NOT NECESSARY. 


No Chemicals required in the Field. 
| TOURISTS 


POCKET CAMERA AND SLIDES, 


FOR PLATES, 5 by 4, 


Cenk Patent Folding Stand: ‘Chemical 
Laboratory, and every. requisite. 


PRICE COMPLETE, £2. 9s. 


Full partioulars ard Instructions free 6 Post, or Practical Lessons free on 
the Premises. Sensitive Plates, 5s, 6d.) per dozen, 


The above set of Apparatus is recommended to the particular attention 
of Engineers, Explorers, and Tourists, who would fing a knowledge of prac- 
tical Photography easy to acquire, and of great practical utility. 


WRATTEN & WAINWRIGHT, 
MANUFACTURERS, 


38. GREAT QUEEN STREET, LONDON, W.C. 
ELECTRIC BELIS 


On an Improved System. 


BELL “BATTERY WIRE AND. COMMUNICATOR. 


Complete Apparatus sent carnage aye to any railway station in England 
for 1 28. 


Youth’s Magic Lantern and 12 Slides, 7s. Gd. 
Youth’s Microscope and 13 Objects, 96, 6d. 
 Youth*s Case of Drawing Instruments, 9s. Gd. 
Youth’s Telescope, long range, 5s. 6d. 
Youth’s Binocular Glass, 9s. 6d. | 
All carriage free as above for One Shilling extra. i 
PRICE .LISTS FREE: | STATE ARTICLES REQUIRED. | 


8, STREET, WESTMINSTER, LONDON. 


PACING HOUSES OF PARLIAMENT. 


GROWN TELEGRAP H WORKS CO.., | 
FRANCIS, TE MONTEFIORE, MS TRS. 
| «Superintendent and. Engineer. : Managing 


OFFICES: 85 & 52, HATTON GARDEN, £,C.. 


BATTERIES, 
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In ces 8vo, Cloth, 6s., with namerous Hlustrations, 


A PRACTICAL TREATISE ON LIGHTNING PROTECTION, 
HENRY. W SPANG. 


PP GOP PAP 


emi : 


and: its properties. Experiments artificial lightning—Electricity, atmosphére and 
earth—-Formation. of clouds and storms—Heightof thunder clouds and areas storms=-Phenomens of the storms—-Forma. 
tion of hail— -Uülit of thuncderstotms— Electrical accuniniations in the atmospher. «and earth =Electrie induction during or 
through storms-—The path taken by atmospheric clectrical discharges—Lightning——~tuinder — The destructive effects of 

 Mgbtamg—The different méaus employed for lightning protection — The proper function of ~4 ghtning conductor, proteé: 
tive area,of, metal réguired for, and reliable hightning conductots— Best forms for di'10 —Pfoper arrangement and 
air terminals of ditto —Influence of Heated air vapour, &c.—The earth terminal of a lightnir.+ votductor- ~—Gas and water 
mains as Barth terrdinals—An improved earth terminal— Resistance of air ditto——Number of lig Atning conductors requited-— 

ditto—Unrecliable earth ditto —A reliable systenr of lightning condtictors—Protection of barns, oil tanks, 
steam boilers, &c.; ships, wooden bridges, telegraph poies, &c,=-Reform in the lightning protective business. 


“LONDON: E. & F.N. SPON, 48, CHARING CROSS. 


Electric Bells ant Indicators of every description. 
For Hotels, Warehouses, Manufack'ries, Mines, and Domestic and General Use... 
19, ASTON STREET, BIRMINGHAM, 


INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH 
WORKS COMPANY, LIMITED. 


‘Offices and Warehouses: 106 & 100, CANNON ST., LONDON, E.c. 
| Works: Silvertown, Essex; Fersan Beaumont, France. 


TELEGRAPH ENGINEERS AND MANUFACTURERS OF 


| CABLE. --Submariné, Subterranean, and Aerial. 
“WiIRE.—India-Rubdber and Gntta-Percha covered in all ganges. 


INSTRUMENTS. Inkers, Single Needle, Wheatstene's Alphabetical; Semaphore ‘ Block’ Instruments, 


lis; Resistance Coils, Sir W. Thomson's and other Galvanometers, Condensers, ‘Testing 
Instruments, &c, 


 BATTERTES.-SOLE MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND THE 
COLONTES OF THE CELEBRATED LECLANCHE . BATTERY, which has 
received the most favourable reports from the Postal Telegraph Authorities and other eminent 
Telegraph Engineers, and is now in general use by thé Post Office and English and Continental 
Railways. As a Battery for all Telegraphic purposes it is undoubtedly pre-eminent. All other kinds 
of Batteries also manufactured: Ebonite Cells, Carbon Plates, &c, 


Porcelain, Brownware,-&e. 


MANUPACTURERS OF THE MOST IMpRovED Apparatus ror RAILWAY BLOCK-SIGNALLING. 
REPEA TERS, ‘LIGHT” INDICATORS, AND WALKER'S AND 
| GUARD” COMMUNICATOR. - | 

TÉÉRGRA PE STORES AND APPARATUS OF EVERY 


FORPEDO APPARATUS. 


of a Complete System of T vrpedoes for Harbour and Coast Defence, and. of the 
_SILVERTOWN PATENT. FIRING: BATTERY, : 

A Constant Battery for Mining and Blasting Purposes. 
ENTERED ‘for and MAINTENANCE of TELEGRAPH | 


- à 


M. SADLER, 
INVENTOR OF THE : 4 

UPRIGHT MAGNETIC MACHINE, 4 

So universally need by the Medical Profession, 4 

MANUFACTURER OF 33 

(Hiectrical, Galvanic, Magnetic, Chemical, Photographic, = | 
and Pne=amatico Apparatus, 4 


THE INDIA-RUBBER, GUTTA-PERCHA, & TELEGRAPH WORKS COMPANY (Limited) are Patentees: 


